TWtf 4 PCT/PTO 1 8 MAR 2005 



(43) fflBg^BB a 
2004 ^4^8 0 (08.04.2004) 




iiippfiiiii 



i mil iiiiiiii ii nun urn inn iiiiHtin n m mil mil inn urn urn mi iiimi mi mi mi 



PCT 



do) mi&< 
WO 2004/029056 Al 



(51) @f8*#i*#SS 7 : C07D 487/04, A61K 31/519, 

31/5377, 31/55, 31/553, A61P 9/00, 9/10, 21/00, 25/00, 
25/14, 25/16, 25/20, 25/24, 25/28, 43/00 



(21) mmmmw^: 

(22) HBUHB: 

(25) mammon®-. 

(26) mt$'ji:WlG>9®: 

(30) gjfetex-*: 
$$BS2002-276896 
^812003-139994 



PCT/JP2003/012158 
2003 ^9 E 24 B (24.09.2003) 
B*gl 
B*S§ 



2002 ^9 R 24 B (24.09.2002) JP 

2003 ^5 ft 19 B (19.05.2003) JP 



(71) tassA /#ii£B* < ±T(D*i^aicoiNr; : ta?p 

HPXSSS&it^tt (KYOWA HAKKO KOGYO CO., 
LTD.) [JP/JP]; t 100-8185 ^ itBBE *#It- 

T§6f 1f Tokyo (JP). 

(72) ti&lf 

(75) mm%/mmx(m^iz'oi\x<D^): wim^-® 

(IIDA,KyoIchiro) [JP/JP]; =f 411-8731 jftffiA KKfB g 
£HTT±» 118 8 taiPS»Xm**5C^tt 
nSfStfiffrt Shizuoka (JP). feEH fS§H (SUGITA,Taka- 
masa) [JP/JP]; =P411-8731 8*H Slfl gOK Si g«.BTT± 
»1 188 tafQffl»XH<*S^a E3£«s-^W?Ef?rrt 
Shizuoka (JP). i&m fi*S (SHIOZAKI^hlzuo) [JP/JP]; 

T4ii-873i &mm mmw saBrF±j» 1 1 8 e ta 

fPS»XS9*^#tt ESSS^BmBrfc Shizuoka (JP). 



#H *P£. (KANDA,TomoyukJ) [JP/JP]; t 41 1-8731 SI 
fS9» illi SmiTT±» 118 8 tafOKffiSXJSM* 
iC^tt E^^^P^Rfrrt Shizuoka (JP). 
(KUWANA.Yoshihisa) [JP/JP]; T 100-8185 T-ft 

BaE*#Hr-Ta 6t i ^ta?asasxsn*s^a* 

ttrt Tokyo (JP). SB $£— (SHIMADA Junichi) [JP/JP]; 
T411-8731 g£fflTT±*r 1 1 8 8 ta 

fHHI*X8H*5t£tt E3S&^BF£j?rrt Shizuoka (JP). 

(81) Jt^H (Srt): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, EST, IS, JP, KE, KG, KR, KZ LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) JtSU (&&): ARIPO *#|* (GH, GM, KE, LS, MW, MZ 
SD, SL, SZ TZ, UG, ZM, ZW), ^ ~>7ft& (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V /iftWf 
(AT, BE, BG, CH, CY, CZ DE, DK, EE, ES, FI, FR, GB, 
GR, HU, EE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI ftHF (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

— mmm&m&m 

(Dtf-fSf^xy- hj 



(54) Title: [l,2,4]-TRIAZOLO[l,5-c]PYRIMIDINE DERTVATTVE 



(54) *SJKB«**: [1 . 2, 4]hU7';0[1, 5-c] tf M 5 



V© 
IT) 

ON 



NHQ 



N 



o 




V-R 1 (0 



N 



utable to adenosine A2A receptor hyperenergia. 



(57) Abstract: A [l,2,4]-triazolo[l,5-c]pyrimidine derivative represented by the 
general formula (I): (I) (wherein R 1 represents (un)substituted aryl oran (un)substi- 
tuted aromatic heterocyclic group; R 2 represents hydrogen, halogeno, lower alkyl, 
lower alkanoyl, aroyl, (un)substituted aryl, or an (un)substituted aromatic hete- 
rocyclic group; R 3 represents lower alkyl, lower cycloalky], (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimethoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antiagonistic activity on an adenosine 
A2A receptor and are useful for treatments for and/or prevention of diseases attrib- 



wo€lo4/o29056 ai m ii i] iiiiitini linn Jiiu 111 1 1 nm^MKl urn luiftHitrfimiiiii iui i mill bij mi m i 





(57) mm-. 



NHQ 




R 2 



[1,2,4] h y 7/D[i,5-c]k-y ^ i?i/mm>ft-&ittz*:<Dmm±&&£*izm. 



WO 2004/029056 




T/JP2003/012158 



w m m 

[1,2,4] h V T^n[l,5-c]tf V $ ^MMfe 



&mwi±, t-tv v-^ A2A ^fcftfcfrm u t?j ^A^^M^m 

Ty • •^7 P '77^- , 73P^- ( European Journal of 

Pharmacology) J , % 168 285-290 M (1989 ) ZtfItZ. 

K^-r^mm^mmm-utcn^mmt u-csMs&axSo ^btrf/^ aza 
mmfc, mifiu mmmm. &jk&>L<mm. m^mmf&m\^^xmm»m. 

—Jj. [1,2,4] fyryn[l,5x]t°y ^v^piUfl^ LTii, 5pJSftUBSrW*t-3 
-fb^ (4#HBBg 60-13792 „ (#98 Bg 60-56983 

-*§-<&#) N ^C^tSSR^Sr^rf-S^^ (WBBHS 59-167592 > Syk^ 
p ix V=3H — ifPfi^tt^^^^^) (WO01/17999) *5 ZXtTy*; W Aza^l 
%-W&%tffem*^-$-2>ik&%0 (WO00/17201. W098/4271U WO03/022283> 
WO03/048163, WO03/048164) &$5\t>foX\^Z> a ^fc N TfV VVMtfWStft 

ftm*^-tz>ik&m t lt, 5-t ^ / h yr/n t°p ^^^^^ c^is 

2001-302667-^^) ^e>^TV>S 0 

5o^) ©*&»*5j;t5/*fcttWH:*'^ ft[l,2,4] b y 7/a[i,5- c ] 

#3PJf3\ SXT<D (1) ~ (3 7) 
(1) HK5SC0 



-1- 



WO 2004/029056 



T/JP2003/012158 




6)-^(A3) 



n<U±0~3<E>gf$c<gritU 

R"*33j;t5Ria»ttlRl— *fettSJ&oTs Tkm^s ^n^y, <£»TA"¥ 
i^^oT/i'^K B^%b< tt^fiife©<KJRT/^/>f/K S 

-ft>\ Ri3a *s j; tr Rl3b tfS H^-f 5 ^fftjj^ £ — $f in ft o X&kf 

Ri4aj b > < tt^Ri 4t ^p-*fc}»^oT, zkis^s «&t>L< 
y -y/k l < «^»m©T y -/k g&fc l < {i^ft©Mi 



R 3 fi 




-2- 



WO 2004/029056 



T/JP2003/012158 



R 5a 

N^ R 5b (B 1 ) 



na f± 2—5 (D^fc£r^t U 



ng 1—4 Og^Sr^ U 




8)-«K5S:CEi) 




-3- 



WO 2004/029056 ^^TT/JP2003/012158 

C = CH^L, 

— V— W-R 19 (F 1 ) 

V™W CR2«>=CR2i (5£cfi N R20j3j;O?R2if*|^— ^fc^M^oT, tK* 

gm^u<fi^gm^sar/^/K gm^b<^gmofgm 

< li^itOT n tcM&rfcT/i'^ ^v-^/i^^/i^igrr) ^ fete: 

c=c &m u 

Ri9 fiTK^M^s W&h b < Ii^t^©tt7^^/K gmt> b< te^g 
^D^TA-^/^f/K g*&1>b<tt#£g^{«iX^nT/l^/K g 

ml< (4*1^^7 y -/k gmt> b < f*^gm©^#^ism^s. 



R 22a R 22b 

,23b 

(A*) 



nh | 



R 23b 



nh. R22a N R22b^ R23a & R 2 3b {^tt^MlE nd, R 13 *s 

RlSb^ R14a^j;tJ«R14b^^-efe^) Sr^i~^S N 

fcff U V™W ^ CH=CH T'fc 5 t # R 19 f*gm% b < te&m&VT JJ - 

10) — CH2NHR 4a [5£<K R4M*gmt>b< ^g|&(£{£^T/MvK i&^v' 
^ a T/k*tK g*&t> b < fi#gm^«T/^ y 4 /K g*&*> b < 

D 5a 

»-f>N. 5b (B 1 ) 



-4- 



WO 2004/029056 



# 



T/JP2003/012158 



-(CH^nb-CCReaXRSbXQRT) (^Cfj^ nb> R6a N R6b & £ TJ? R7 (i^fl^fl 

buIBikL R 13< \ R 18b *3<fcTJ?Ri6£|^-?fc5) :fcJ;T>* 



na, R 5 **5J:t>*R5b^tt^ftfriB^l^a-efeS) 

11) -CH2NR*R4c (^;4j > R4b^j ; ^R4c { ^tl/^HUi3R 14a *5«tD«Ri4b £ 

-(CH2> n b-C(R6 a )CR6b)(OR7) n b, R6 a> R6b $5 ^TJt R7 ^fl^fr 

— NR 8a R 8b R 8b *5«tt5R 8b fi j en^tLBuia^l^at?feS) 

n [i,5-c] t° y ^ & ^mm^ tz. (omm±mm- $ti§to 

(2) Wifi 



(5£t\ nd, Risa, Ris\ Ri^^^^RWbfiJen^BuIBilHa^feS) % 





•5- 



WO 2004/029056 




T/JP2003/012158 



p15a p15b 
ne 

8)-^CEi) 




— V— W-R 19 (F 1 ) 

T*fc£_LfB (1) IB«co[l,2,4]hyTyp[l,5-c]t°y ^^^^^^tt^-^m 

(3) R 3 ^-CH^NHR^a W*\WmhWmx»&Z>) , -(CH^b-C(R6a)(R6b)(OR'0 
(5£*K nb, R&\ Reb^^t^RTfi^^^iffiQ^^i^x^^) 33«fct>*-NR8*R8 b 

r*>33£t>* w*\ttti*:timmkmmxihz>) ^h^^m^^m^fi^ 
mMmx-mWk&ntcT y —;^xh^> _lib ( i ) iB*fe<o[i,2,4] mjt^ [1,5-d tr 

(4) R3^-CH 2 NHR4a R4a«HufBi:[^aT^5) -e»&£;frfcT y - 
^T'fc 5 JtIB ( 1 ) lBi^[l,2,4] bPT/n [l,5-c] t:° y * i?^mm&* fz\tt<D 

(5) TV—^^^^^Xh^>±m (3) £fcte (4) I2*fc<£»[l,2,4] MJ7 % / 

( 6 ) R3 # -CH^R^R* 5 (5£<p s R4b 33«fctf R4c tt-t ^nS&IB i: ^It'fe 5 ) , 
-(CH2)nb-C(R 6a )(R 6b )(OR7) (5£>£ x nK R 6a , R 6b 33 £t>* R? tt-tavPfrffilBi: 

mmx&z>) 33j;t)«-NR8aR8b (^^^ R**&£x$ii**fe^ft^fommhmmxh 

lB*fctf>[l,2,4] h IJ T^n[l,5-c]t°y ^ ^^^^fc^^aJifF^^ 

(7) R3^-(CH2) n b-CCR6a)(R6b)( 0 R7) n b N RK R 6b 33 <£ £)* R 7 fi-^rifa/ 

[1,2,4] h v ryxn[i,5-c]}i o ]) ^^mm^t^^(Dmm±wm^fi^m.o 

(8) R3^-NR8aR8b (^ C f J> R»b33j;T>*R 8b f«tt^nSulB^l^aTfe6) T* 
gm$ttfc^#^^ST'$>5±|B (1) IB^(D[l,2,4]hyr^n[l,5-c]t: o y 



-6- 



WO 2004/029056 



* 



T/JP2003/012158 



o) 3r&m®mm&&*v ^*^tt^-T^y^T»*>«±ia (6) ~ (8) <o 

(10) R 3 #S— fl£5&(C 3 ) 



(5£* N ne. R* 5 *, Ri5b*3«tt> , Ri 6 f«tt^ntuf2i:IIia-Cfe5) -?fc5.kfB ( 1 ) 



(11) R3^-CH 2 ORie 0£pK Ri6figrfBi:PIg|-efeS) T*fcS_L|B (1) IB 
®<D[1,2,4] b V TV n[l,5-c]fc°y ^ ^^fl^^fcJ«0^a_hfF^$tt^^ 0 

(12) R 3 /$S— ngsfcCEi) 



(1 3) nf i&S 1 "Cfci9> ngtf* i -?%,V), X™ Y ^ C=CH t?fc5_hlB (1 2) 
(1 4) Ri7 tfSgmt> b< f^Bm<Df^T/^^T?fcS_h|B (1 2) -£fcte 

(i 3) ib«^[i,2,4] h y r^pti^-cit-y ^-^^^^^^©^aifF^ 

(15) R3tfS— JH^CFO 



©[1,2,4] h V T/n[l,5-c]fy ^ i?>m*fc&1tK*<Dmm±lFr&£fr5#L 
(16) R 3 ^-^5£(A 3 ) 





— V— W— R 



19 




O&tK nd. R 13 % R 13 \ R 14 **3<tt>*Ri*{^tt^MfBi:PaT*fc5) T-feS 

-7- 



WO 2004/029056 ^^T/JP2003/012158 

(17) nd # 0 "Cfe«9, R"»*3J:t* R 13b ifi— ffiZLtevX&mmtt&t-^fc 
(1 6) IBi^©[l,2,4] b y T^n[l,5-c]tf y ^ ^^fl^^fcfi^rO^a-hfFS 

(18) nd tfs o -Cfc 9 > R Ua 33«tU t R 18b * s 7K*l® : F'T?*>S-hlB (16) lE^O 

[1,2,4] b y r^n[i,5-c]t o y 5: &>^mfttiiztt : t<o%m±$rm£tiz>EL 

«&Of»T/l^^T'fc5_LlB (16) ~ (18) <DV^fL^t3l|E^<D[l,2,4] b 

P7-/n [i,5-c] y =• *?>nmfttz ftn^<Dmm±.wm * ats**. 

(20) Ri4a # .t tjt Ri* as pttti- 5 ^jjff ^ t-^:^cTti^l< n&mm 

(Dmmmm^mmir^±m (ie) ~ (is) ov^tt^iB^[i,2,4] b y r 
y p[i,5- c ]t: o y ^ &>mm#*ittti*:<Dim±ftm£tizm. 

( 2 i ) rs & M * /k ff&t> l < ii^ifeofitT^^ y ^ /v* fc^emt b 

<fi#@&<Z>Tn^-Cfc5_tfB (1) ) IB^<D[l,2,4]hy T^n[l,5-c]t°y ^ 
(2 2) Q^7K^M-^T'fc5-blE (1) ~ (2 1) OV^tb*»fc|Bgfc©[l,2,4] b 
(2 3) Ri*S7U/kT?*>5±|B (1) ~ (2 2) ©V^ttd^Jl|B«©[l,2 f 4] b P' 

rye [1,5-c] t° y 5 vymwit* itt±*<D2m±&& £ tizM* 

(2 4) R2 ^7K^M^-efeS±fB (1) ~ (2 .3) <Z)V^^^I3«cO[l,2,4] 

b y r [1,5-c] t°y ^^v^^fef^^a-h^^^s^ 

(2 5) ±1B (1) ~ (2 4) ©V^^^fB«4<D[l,2,4] b yTi/n [1,5-c] fc°y 
(2 6) -h|B (1) ~ (2 4) <DV>-f^^|B«<D[l,2,4] b y T^n[l,5-c]t°y 

(27) _h|B (1) ~ (24) ^V>-fn^}31|a^O[l,2,4]byTyn[l,5-c]t: o y 

(2 8) ±13 (1) ~ (2 4) ©V^-f^^fB«<D[l,2,4]byTV'n[l,5-c]t: o y 

(2 9) =3r^y^^«^IJ<Da^3t^/cfe<Z)_tl3 (1) ~ (2 4) <D\,^-?*hfr 
^|3ife<Z)[l,2,4] b y T )/n [1,5-c] t°y 5 ^^a^*/cf«0^a±fF^$n5 

(3 0) ?^mfeffift\<£>Wife<Dtc1b(D±.m (1) ~ (2 4) mv-r n^iB*&?> 

[1,2,4] b y ryn[i,5-c]t°y s; v>-m^fc*tcte^<Dmm±.w^£frzMv>®imo 

(3 1) Tx/^>-A2A^^^tM7t>i^S^^^(D^^J;T>V^fc« 

-8- 



WO 2004/029056 ^| ^^T/JP2003/012158 

^m<DWm<Dtc^(D±m (1) ~ (2 4) (D\?^1?tlfr\Z.ftM<Dll,2,4\ h V TV 
(3 2) ±IB (1) ~ (24) (^V^tb^^fB«^[l,2,4] hyTyntl.S-cIfy 

ffimffi&Mmmkm, ^^y^m. ^mmmm, mm.sk, mmmm, mat 
(33) T>vy,^^-^ mn\km± j &mm. aids®^, ^mnmmmm, 

mffl(DWm<DtL#)<D±m (1) ~ (2 4) <D\,^1?tlfrlzmm<Dll,2,4]hVTl/* 
(3 4) _h!B (1) ~ (2 4) <D^irtht^mm.(D[l,2,4\ h y 7yn[l ( 5-c]t°!J 

(35) _h!2 (1) ~ (24) OV^n^^fBa^[l,2,4] b P T>/p[l,5-c]t: 0 y 

(3 6) ±m (1) ~ (24) <^V^tL^tz:|B«<7)[l,2,4] h y Tyn[l,5-c]t°y 

(3 7) ±|B (1) ~ (2 4) ©Vvr;hflMCjB*ft(Z>[l,2,4] ^ T y* * [l,5-c] fc° y 

tsr^A^v^ mnvkm±mmm. aids mm, ^mwmm^mm. # 

\m.TjV*;Vb UTit, M^f«m*^f*^^^^m^C 1-6 <£>T/P3r/K 
sec-y?vK tert-^/K ^-O^K ^^/i^3*&f:f fett^o 

^^ftjtuiEf&mT/i^ ^y^^xMiW^T 

i ufcs £ mmx*frz> 0 

-9- 



WO 2004/029056 ^^T/JP2003/012158 

{Si^^n7;^t LTWu 09 3—8 ©v'^pT/^/K «fc <9 * 

09itf2^MK: 3~8 ©^nT/io&^SIU i^ftWtli^n^o^Vi, s/ 
^n^^^^, v-^n^f-^^ v-^n^^^^, ^ uirt $ ^MMifi 

^mmmmmmtvxn. «ttf7P>, ^~/k t^y/K *jjs?a\ -y 
y^tyy/K ^-^rih^y/K fr/y/K -ys^dvk tr^yy/K t e y 
^ i^^/K h y r s?=/k -y v k y /k ^/ y ^ y ^^mty y 

7?M/Hi, ^J^l^^ 7~15 «£ 9 A^fft^^^vvK 

fc°^yvV N tfayi?y^/K t^y-eV^/K t'^v^/K fEvi^yy, 

rh7t Kn^y y/K rb7t Kn-f y^y y/K ^;i/t Kn7flf=;K ^ 
/l/t Kn-l,4-^-^-y-if t'^/K 7*^7 1 Kn^y f*k Kn^f y^y y/K 
l,4-^^rf-8-T if ^ tf n [4.5]^ # ^ft5 = 

B&SirlyCtt, #Ji«IW-$fcliI^otitt 1~3 ®, itlA^imt 

^7/l^7j?^/K filkt> b< f^tt(D7 y — /K T y — AsX-at-is* 77/^/^ 

jftTVl'a 3^>-ff ^MSSfcT/l^ {g^T/l'TJ y -Y T y — /VW&Q&SkT 

y-f/K 7o^;K *M^/K ^n^^s bP7;^n^f-/K tf^^K ^^y 

•10- 



WO 2004/029056 ^ ^tT/JP2003/012158 

^gp^-fi> ^ti^efimmr y — /^.tT^triaig^T^^^^Tk^^Sr 1 oi& 
* utsst ra«-e*s a gmr y J;t>*gm^#^mm^s^^}t^®ms 

So 

gmr y -/k fur p <i /k w&^m&mmm&z 0117 ? /^mos 

ttffiRr^*^ fcKadr^ N t Kn=3rVf^i£l7;i/^;K ^py;fi^7^ 
=¥/K fS^T^= ^ v" N fg^T^=» driX^7/l^7j?=/K T y — /K T y — 
T^/^/K T^^r/M^v-, ^W^H^X. ap^/7IJ'-/^^ ^ 

-OK 7n>f/K ^o^y, = hn, ^7A bP7;^n^f;K h JJ 7;vt ■ 

t tT tt, ±IB©gmr y -/We*? 6 ttSTf!l/T bfc t> © ■ 
-CH 2 NR4bR4c (^tf, N R4b33j;t5R4eW:Jttt^B«rlB^lRl«t*fcS) . -(CHaU 

- ccr^cr^xor^) g£4u nb.R6a N R6b 33 j; R 7 ^^tt^ettBuia £ i^a-e fc S K 

JhfBg&Ty-/K g&Tn-f/K g&^#^fftSjtg:fc«fctm&T 7/^/1' 
^33»t5g*S©3£SSltc*3V^T^Lfc<SRT/i'^K t KP^g&<£>&T/t"¥ 
/K MfcTA-=i 3^ fil7/l'3 ^So&yHjfe/K {BSftTVKfr S -OK T y — A\ 
7!J-/^^ 7n>f;K 77/^/K T^^r/i^^riK 3r$j£%$?8li£:i3 

fl^TKlSfJBC^Sr lo|&*LfcS£l^-e&>5 0 ^o^/7!)^W^ny 

-11- 



WO 2004/029056 ^^T/JP2003/012158 

tar y —^t^imm^ l^m^^tcm^xx^mm^MT/u^^bTkmm^ 

WRis? o 7Vi"*7K U < i^f^©7 y -/K gm*> L < (i^fi(D7 

tm^r^3^rv«^{g^T/i-^f«tt^etbB&iBi: i^iffes, g&r y — ^ 

t°n y ^=/k f7/u^;K ^-^yy^/K t°^y^/K 
y N ^-/i^ y =./k -^/i^ y y . ^^^/i^ y ~/k ^^-^-^^ y y > rf7t 
y^f-yy/K ^^tKn^/y/K -y^ku^/k 

R 3 ^-CKbNHR 4 * R^fiftfria^^a-CfeS) % -(CH2)nb-C<RGa)(R6b)(OR7) 

(5£* „ nb, Rea, R6b £5 «fc R? Ittil^frMm t mmx* 5 ) *3 «fc t>*-NR8*R8b 

R 3 ^-CH2NR*R 4c C£<K R4b^j;tJ«R4o{i^tt^Htil2i:lRia-efeS) . - 
(CH2)nb-C(R 6a )(R 6b )(OR7) (5£«K nb N R^, BP>*s£Xf W Itttl^tlM&km 
a-efeS) *5«ttJ«-NR8a R 8b (^ x R8b^j : t> , R 8 bf«^- ; etbBirlBi:^-Xrfc'S) 

a»e>fe«#j: 15 ^^H§g^ST'gm$tbfc7f#^mmsT'fe5^%. 

-12- 



WO 2004/029056 




:T/JP2003/012158 



R 3 # § — (CH^nb — C(R 6a )(R 6b )(OR 7 ) (sS'K nb, R 6 * N R^ir^R? Ji^veti, 
pflB i: lUa^fc 3 ) fatz.7 V —^Xh^it^m, 

R3^-NR8aR8b (=£4^ R8b^j;t5R8«>{i^:tt^ttBulBi:l^a-efe5) tit 

R 3 ^)S-^(C 3 )T* fc 6 

R 3 36* — ^CF0t?fc 5 fc 

R 3 ^-^(A 3 )T'fe§^^^W* UV\ 

£fc. R 3 ^— j^(A 3 )T*&5te^O^T*te, Wtz: nd & 0 T'fe 9 N R«»a 
Ri 3 a*3 t tTj?Ri3b^ 7 } c ^^fe S ^^s J; 5 UV\ 

£fc ri y /^-efc 9 N R2 ^TKmm^-efc t> , $ & n: R 3 a*— ms^ob 1 ) 

•efc«-fb^«7fe0*b< N -£<£>4»T*% nf tf* lT*ifc»K ngtf*l X™Y3S 

jis ma±fF^$^6^#M^ L-a*, ao&au $k y^mc^oMgnm 
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(IH-a) 



W098/42711 ^|B«^fe^<t«9^it$tt5^-a-#l(n)^^?gH4^^> MS 
*<D^°7^l7^b^O#HfeT> 1~10 ^*O^^([II)i:ii^i!a~140 o CO 
10 #HH~48 B^£j&£-3:5 n t \C «fc 19 . ^^aQ-a)Sr#5 £ t 

0.2-5 L< « 1 ^4<D^m^£fcte*&S£^nLTfT5 - 

ft:«B. mmmm^hifhti, m.mt lt^, h y ^ 

b y b3-> h\ b y tK^-^- b y $J»m$foi?ib3n, <f»-o 

^Stt^^ LTte, Mx.f^^^/^-^/K Tb7tKn77V (THF) , 
l t 4r*?**?W^ N,N-i?^f/l/*^A7 5 K (DMF) N N,N-V* ^vVTir b T 
5 K (DMA) , i?* ^vl^/M^S/ K (DMSO) N ^<^if>\ b/l^>\ ^ 

h-hy/K SI&^5vK Sfc^^vK fvi^^v^jr b >\ /K ^ 

£?£L<teTHF. DMF N TMg^&tf&tK r^^P i ^i^T^fc^i^S'a•LTffiV^ 
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bib -So 

VA.QlXTby^MV}) 7 a^~/U7frx7 j MoX *£tffc[i,2-tr:*(s? 

y)7xa-fe y]* 7V 5 !) ACn)^ l < Ktifitfb if h y 7 ^—/u^x 7^y) 

^9^7^0I\7- h7*Mh y 7^^/^^7^^)^^^<7A(0)^^fe{f 

So 

IS 2-1 

7 jvOrv^mh Y V ^ ^ V^/^yi©Mf^ i§S 10°C~100°C<£> 

raoiaHf 10 #W~24 fl#r H 1»rr§ £ £ J; 19 N fl^#j(IH-a)£r#5 r £ tf* 

0*u<f*hy i~io »*u<r±4 ^s©r=y— /k 

Tx 1—50 ^L<{*3~5 Si© b y 7;>tn ^ ^ y^M>«*fcH: 

$mX\ mi%-0 o C~80X;<Dm<DffiM, ifrtH.<tel0 o C~40 o C<Dm<DUgtX\ 10 

Ig2-2 

te&MaQ-sdttmtimmtp, i~io ^t, l< t±s~5 ^ssoiiMs&^b 

M^WCffiUfen TV^^!7Ai?y >7A (CAN) n ^nn^v'Ty^/^y 
V (DDQ) ^ #?3;U<teDDQT\ ilSt 0°C~^ffli-§^fgft^O^(D^ 
<DUm. L < ttM-C, 1~48 H#MU L < 3-5 

TRaffl&mt UT(1> M&ff^^vi^— 7VK THFx l,4-^*-3rif-^ % DMF N 
DMA. DMSC\ ^i^ifi^ f/v^c^ s^Vi^ ^nny^y, fttu&su 
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ik&fatibk i~io ^*©^%av)^fflv>x, Mit^i^xai^l^^K 

X@4 
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ik&w&Q-w&m^x, m&fe i (ojm 2 - 1 * fcttxa 2-2 1 mmteRfe 

i&ttiS8!M=U 1~50 ^S, ^t<»3~5 St©Mx.«m S?*on 

0^ l < i~48 i$ra, 0^ u < r± 3~io u^&a-f-s ^i^^ 

Tfife&mmt tT(i, m*.fti?=>7'A'^—T/i' > THJ\ M-S?*-*-?^ DMB\ 
DMA. DMSO, *<lsl£zs^ Js/wc>\ dr^w:/, ^^na^^^ N fxm-fc/v 

«rfe3 

f b-^^OH-c) ii&lTOXtT'litt 6 £ t &X% 5o 

4k&®(m-b)&7Fmm%m%'. i ^*~^iipj<^ 0* u< a 1-3 ^*o5i5c 

#Jtf>#£Tx 1 S*~^:a§PJcD s 0^U<fi i~io S*©f&G*Wv)^ iiffT- 
78X:~100T;<Dm<DMm. b< 0°C~50 c C^>r^OM^-C\ 10 #f?9~24 R# 

^0ox;?y v ^<>"tf>\ h/^^ s^ac^/ucc^ tvK TB0B\ 1,4- 

^^rf"^, DMP\ DMA. Ti?b~MJ/K ^rf-^tfSfctf £>*K wtLbfci 

i^S^CTftfe^*~^:iiPJ<D N 0£L<te 0.5-5 ^*tf>S&$r»I 

X@6 

'«5tm2©XS3-t?#b^Sft;^»aQ-b)«r % ^fi&tfe^^fs 2-4^4(D3l7n 
^iJO#^ETs ii^'-78 < C~40 < C©^^M^T% 10^-24^, 0*L<«1 
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^na^y, ^f-i/l/^ s*x.^vwe.~^/k THF\ 1,4- 

i^^rf-^ DMF N DMA, T^h^MJ/K t*/—^ ^ZJ— /K 7"o^ 

^£/cte THF 
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(iQ-g) 



its 

#JT\ 51S£ 0°C~80°C<D^<D^-r:\ 10 #IH~24 H#P4K 0* L < ri 1~3 HfP^ 
SlfeW:. Mt^CT 0.1~4 ^»(O^Wl$r^PLTfToT 1 bctV\ ^JP^J 
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DMA S DMSO N >\ 3rv-l/>\ S^nn^i^ 

^frtrh^ mm. mm, m^mm. ti&m, &m&&>t?bti, ^.nhnmrnx^ 

$Hb£iJi:LTte, Mx:kf«^ ^fb^OX ^b^OlX ^tz^|£ s ^an^ 

mm^ta-immmm-r v v v&tmt. lv\ 

^^aQ-d)§r^t*^^> 1~20 ^*<D^n^Wfc#J-C% iiST 0°C~80°C 
co^ny^btj^r 1 ^*~^:ilPJ^^(VI)i:^$^:6 ^ t K <fc «9 > ^ 

TOtt^i: LTIi, flnj^fcfv 5 ^ PP^y, i^nn zivW>. N THP\ 1,4-^ 
^f-^. DMF\ DMA, T±h^hV/K ^^1/^ fc°y 

h y ^^/^r ^ yyn tv^^-^T ^ n 

[5.4.01-7- * >y*± is (DBU) N N- * ^P/We/l'* U fctf £> ;ft N ^tt^fi^ 

x@i o-i : R 6 * hi w^tm— ■vh^>m^(Dit^(iQi-£)(omm: 
fc&mdQ-e)&^m®imm*p. 1^20 s*, 0* u< »2~5 

^(VlDi-100 o C~50 o C<D^O^ > 0*U<{*-78 < lC~25 < C^F^O?fi^-C\ 1 
#lffl~48 B3mO££ii:5 ^ t £ «9 .R6a £ R6b 5^<£>ft-S^(iQ-£) 

ifbtt. znbtemmx^fcnm&isxm^hti, $*x-b thf ^fctev^^v- 

^#»aQ-e)«^ffiV^T, 1-1.2 ^*^W^M^(Vn)$r^i-^^fiXm 

io-ii mmtemfc&ft y^tfcxVs fc&yo(ioi-g)&nz> ^ £ 6„ 

££>^> #bfrfcfbi^aQ-g)£J^T, 1~20 ^*o^-^ji^(vnD^ 
ffi-r^^fixm 10-U Ptl&^SrfT 5 r £ <fc *K R 6 * £: R 6b 5 
m#<^b^(IQ-£>£#5 n £ &X£ S„ 

iti 1 

^^aQ-£)^v^T, mmm 1 ©112- 1 tfcfj:ig2- 2 ^ ^^s/^ 
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fofrft 5-£fc«fc!K fb£^(IQ-h)&#5 £ 4: 5 0 
Igl 3 

^#>(IH-£)%#5 £ 4: 3&ST*# 5, 
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Igl 5 
Igl 6 
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R 6a MgZ£fcl* R^Li (VII) 
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f Het 
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OCH3 
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N N 
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cr r 6 



Ri, R2 N Re a> R6b N R2 5 N R26> Z3oJ;U* 



f Hetl 



X^l 7 
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Igl 8 
ISl 9 

19 , R 6 » £ R<* #1^— ^&5#^©te^&(IQ-])«:#3 - i: ^T'# 5 0 £fc, 
^CEQ-k^/i^-C, 5 oig 1 0 - 2 i: |s^&KJE&<Ht 5 r. i: J: % it 

^aQ-m)SrglT. R 6 * £ R 6b aWc£3mi^te^aQ-l)&#3 £ o 
32 0 
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Ig2 3 

»©IMlSffl"T\ iif£0°C~100°C(DRg©Mg, j?4U<lliil^ 10^~24B# 

^i£14*&&£: bT&, M&fcf^^/l^— 7VK THF, l,4-^3ri*->\ DMF, 
DMA, DMSO, ^on^y % ^ n p /ft/y.A N GMte^l^, n n 

bfr, ^t>DMFtfS£f£bV\, 

Ig2 4 
It2 5 

^ ^ ^A*3j:t>* i~io ^i, 0^ b< n 2 s*©igSj&»'fbS(©«ET. or 

~100*C©lffl©iB&, 0* b < fi^2&T\ 1—24 H#Nk 0^ b < f± 2-3 
i"5 iiti^ fb^aQ-p)*:#5 £ £ a*T*£ 5, $ bte 1-10 

0£ b < f± 2 SftoHiRr 5 y&m^n bxfroTfe £v\ 

^fi^SEJSti: bTte, «SJx.ff7t h^, s*n^/waa— THF, T*fe h— b 

y/K 7k, -<y-^y, rfrtbteWn? 

SHfc#J <b bTfi, 4-^ ^vwe/i^ y y-N-^-=¥^ h\ b y p< ^vwt ^ y 

-n-^v- Kn ^ y vry|* y & A>m&&ifhti, *-ct> 4-^ ^vi^e/p* y 
y-N-^-=3f ^ KW* bv\ 
^Mr bT«, Mtif 4-^ f-sis^r/uft y ^, b y ^/vr 5 y, t° y t? 

112 6 

fc&m<xQ-p)*m^Ts mmm 1 ©ig 2 - 1 1 mm^it^n ? r. t m «t 0 , 

X@ 2 7 

^#>0H-DsrT^t^^^, 1-10 0* b< « 1.5 mm<D* ?i&3$m 
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Ig 2 8 

£tit&l l©Ig2 3^fc«X@2 7T?#e>^LS^#iaH-k)i:^^(XnD 




(IH-o) (IH-P) 



(5£*K R 1 *3«t'0«R 2 f±^r^tbB&IBtIIiaxfe«9. R2» f± R^a £ mmxfo *) „ 

R29 ft R14a ^-f-{g^T /Mr/l'tf* b**© \s ^tfftj&Sgfc* $ *WhS&3c U R 30 

mmmi 3 

^#»(IH-ii)^Toxmt?^i-5 5„ 

1M2 9 
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Z>Zk&X%Z> 0 
Ig3 0 

^jtfei 5 

X^3 1 

1-20 ^SO^P^W^Ji: 1~10 m&<Dfc&M(^)fribmmtStiZ>il:&yd 

w(m-idbmm-io°c~ioo°c<Dm<DM.m, l< ttsit\ 10^-24^ 

MxLt^v 5 ^ nny^>\^pn ^/VA.i^x^KTHF, 1,4-^^-^rl^^DMF, 
DMA, T-feh=hy/K -<^if^> h/^^ N ^1/ V#C»^^tMxL«t: 0 y 

h y ^^-ast ^ >\ >v y tv^^^r s: >\ N-y ^vwe-/^ y 

-Tft*^ ^^aH-n)^^S14«^> 0.5-10 mA(Dm&M<DftlET, 1~ 
10 ^AO'fb^CXVDijia 0°C~50°COF^©?1.ST* 10 £fe9~70 B§mO& £ * 

TFrnommt vxn, tvk thf, 1,4-^-^ dmf. 

DMA N DMSO N ^Vif dp-wi^ Ti? b~ h y/K g^^^vK 

^AT^ fc UTffi V ^ £> *k 4 1 T* 1> DMF ^ Tzl \t THF b V \ 

m&mt ttli, F!l^f^l,3-^v'^P^^v'^^v ? -l' 5 Kn l-^/l-3-(3- 
v?y *f~flST ^/^n tT/l^/l^vM ^ Ki&^£. l-^/i^-3-(3-^y 5: y 

^ntvp)^/^^-r^ K^-a-^y ^w^w^ (edc w?>o ^fctfbfr 

5, £fc. Miff N-t: Kn^>r(4<^^ F\ 3,4-i^fc Kn-3-t Kn=3rv-4- 

^-^y-M^-^^y b y t^^> i-t Kp^^^y b y r^-^ u< 

fi 1-t: Kodr^y/ h y Ty-/^^m»JS:li^Ji:#^V^S r. k ^X 
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EDO -r h 7^ Kn >• • l/^— X (Tetrahedron Letters) % 34 # N 

48-*§n 7685 M (1993^) IB*J©^«fe-el43ir*-« n £ 3*T?# 5„ 
Migfel 6 

OCH 3 OCH 3 
, OC(CH 3 ) 3/ — ( 




r2 (IQ-n) R 2 

XS36 



(X1) 



XS32 



OCH 3 
OC(CH 3 ) 3 y=<^ 

PCH 3 O^N-^\_/-° CH3 

v_>-° ch3 Hn fry* 1 




HN 

HO A. ^.V Rl 




HO. . . 

(X2) 




N pie 



R 2 ^ XS37 I (WIN) 



R 1e O 



OCH 3 

R 16 QH OC(CH 3)3/= / 
(XVII) O^N^VJ^° CH3 

rVy^i xn38 





R 2 (IQ-r) 

Xg34^ NH 2 



N N 



R 16 0 




R 2 



N 

>-R 1 
N (IH-q) 



IS3 2 

543tfel 0©It2 lT#btt5^#?aQ-n)§:TOtt^«fx 1~10 
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^Stt^Ii: UTtt, ix.tf^yfy, h/i^V N *ci/U^ THF, v^^vv 
IS3 3 

ffc^*baQ-q>&TOt£»8l I K 1-10 U< 1-3 ^ JI^HHKJR-^ 

^#3PJi 2 o(D7Kmm^S:^^J^*#T> 1-10 L< tt l~3 ^* 

tfbfru ^nb.fi^T?*fcttM'a'L-CfflV>e)^ > ^-et> THF lv\ 

i^fr/UtfTdr^W- K N,N,N',N , -7 i b7^^7*if^/^>-^^ K % l,l'-(Tif 
^A^?^/P)S>br^<9^^ N.N.N'.N'-t 1 h7^ fcV^TIf^^^l?-^ 

163 4 
It 3 5 

Wffiil 0©I62 l-e#bttS^-a-^aQ-n)Sr^14^>^ N 0 .1 MS*-* 
i§PJ^±tt#^ET. 1-10 0* b< 1-1.5 ^fi<D^!lxL«r^-tert-^^ 

^#—3^— K N-tert-^ b^^/l/^^t^rW ^/-2-7^^7t h = 
b y /K S-tert-y b ^^^7/^^/1^-4,6-^^ ^/l^-2-y /i^# ^ M* V $ Z? V N tert- 
•7^/1-2,4,5- h y y a n7x=;^-^- 0* L< f*^-tert-:/?vi^;*7 
-tf^— 0°C— 100°C<£>F B lOM^ 0£L< ttO°C— I^r B lOfiSt\ S 
fl?***ii:fcJ;5^ fb^#KXl)£r#5-£a s T#5o 

^i&t&gjfci: tttts Mifiv'^f/^^f;^ THF N 1,4- DMT. 
DMA, DMSCK -<yfy, b/io^ T*fe h= h y/K gfeg^n^vK 

t*JJ$?^ ^nti^y, 7nn*M, Eikte^^tfSjMf b*L> rtb^fi 
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m^t b-Cfi, MZ-t£ h V ^?vt % t°V 5^ *M y^o \f)V^,vr 

WAT^fc}i^LT^V^P 5 tbs ,: ^ : '■T? , b2~4^S<^ h V 3u=f-jVT 0.1~0.3 
yfS© ^ / t° U S?y©»^(l#jiF* UV\ 

Ig3 6 

X^3 7 

^WJ^b^CXVm) £ iif 10°C~200°C(Dr H 1<DMPT' 10#HSJ~48 u#f?05O£;£ 
-frSr 9, ^^(X3)^r#6r i:^x*#5„ 

^tt^irbTfis ^Rfi^nn^^y, ^nn*/W* N THF N 
3f"?-V N hdrv^^>\ DMF. DMA, b/l^>\ ^>-W>\ T 

z?^ N-^/we/w* y ^ mm* v fcmik-r mj^a, fornix 

^FiSttlBRKi: LTte. #ilx.fc£^ n n * ^ n n */W^ THP\ 1,4-^ 
3r1^ b^rv^^. DMF, DMA, ^<^if>\ h/l^^ N T 

Ig3 8 

^-a-#jcx3)«rffiv>r, susg^ i ©ii2- 1 ^fc«xm 2 - 2 1 mmt£&.m% 
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R 1 ^ R\ R 6a > R 6 \ R 2e *3ctT>*Z{±^tv^HSufa«t^T*fe5) 

X^3 9 

1 6 ©Ig 3 3 t mWiteRfcZft 5i^t<t0> ft^ClQ-v)£:#5 ~ <t tfST»# 
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Ig4 0 

ft^aQ-v)&ffl^-r, Mit^ 5 ©it i o - 1 1 mmte&]&&n 5wtia 

ft£^ClQ-x)£rif£T Rea £ R6b aW*£#^®{frg^aQ-w)S:#5 - £ 5 0 
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&?T5 9. fc^0H-r)&#3;i£:tfST#5„ 
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fb-^4»(IH-a)ttJKT©xmt»»i5Si-5 - t &X*% 5„ 
Ig4 2 

mmmi KDJLU2 3^fcf*XS2 7 t?# fe*t5^»([H-k)*^V^T, §5^ 

& 5 ois 8 1 m&ttmjfc&ft 5 c t k x y> N ^#/Oh-s)^#s ~ t as-?£ s 0 

tiSffel 9 
TMA 3 

SBiifcl 8 2 f# ?>tb5ft^(IH-s) i R 14a R 14b NH SrJBVvr, S^it 

jfe 1 5 <DX@ 3U ^*SJESS:ff 5 r. £ K «fc 9 , fb^0H-t)£#5 r. £ tf*-? 

jiSgfe2 0 
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i~3 %&<DM.mW&Ts i ^*~^igpJ^k:^CxxDi:ii^ io 0 c~200 0 C£>ng 
©iWT 10 #K~48 H#raRj££*5 r. £ K X *) , fc^ClH-v)&#3 i t 

LTte, M^tfcfv^ n a 9 ^ ^ nn*M, THF> 1,4-v^ 
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Mitfe2 3 

TMA 8 

mmm2 2©ig4 7 xnbfrz>it'&m(m-w)*m^x, i^&soxmi o 

-It RlfllJfcjaSSrtf 5 - £ J; 5 N R 6a R®> T?&5#^©fb£^&ClH-x) 
£fT 5 - £ ^«fc ^ ^ \\&Sfo<m.-Y)*mX^ R 6a £ R 6b 2 W£ 
«Mtife2 4 

^4&(IH-x)«:JEATOXm^«t oTt>a*ati-S r. b&X*% 5„ 
X^4 9 

& 2 1 ©IS 4 6fc PltlifcKJSSrfT fcl3«IH-y)£#£ r t a*T? 
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(IH-ac) 

(5£*K R 1 . R\ R 17a s L N nf*5J:tJ«ng«^:^tLHfrlB^lRiaT'fe^) 
j£igfe2 7 

<b-a-#j(rH-ab)«^T<^xm-e^5t-f-5 ^ £: ^T-# 3„ 

It5 3 

i^2ocDig4 5^#e>t^^'^b;^aH-u)^^^4^ , ^ , ^ o.oi~i 
0* l< f±o.oi io%^w Mo)/mmffi*m<D&&T, fcmmm 

^CT> 0°C~100°C(Z>P f g<Z)i!l.^ b< « 40°C~80°C<55F H 1^?fiSl? 10 #ra~5 
B#fM, 0* U < f± 1~2 0#^^ai-5 ^ £ K J; 9 N ^^l(IH-ab)^#5 ^ t 

^t£*«£ LTtes M&tf THF, l,4-i>^-=3ri?-V x DMF> DMA, DMS(X 

^<^if>\ 3^>t^>% ^pp^V, ^nntf;/W* N Hit-fb^^t. 

gm&2 s 

X©5 4 

Mit& 2 7 ©IS 5 3 T?# b ^'fb^ClH-ab) t (XXI) 3: fc 

(XV)^rfflV>T > M5tfe2 l©Ig4 6 £l^«ft^/&&fT9 £ b\C* ffc^to 
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^'14^ t b-Cf*. #J;U3i^?V^~7VK THF, 1,4-^^i^ DMB\ 
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HU7 6 

mmms 4oie6 4^htizfc&®o>&)&*fetimm'p. i~3 s*. 

£-#>(IQ-ak)£r#5 r. t ^T'# 5„ 
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DMA, DMSCK ^<^^ h/wc^ N ^i/W^ iffuutfl/^ ^nc/js;l/ 

A> E9i£fc£<^ y^y^- /K ^y_ yK -^^y^-,^ 

lis i 

5^nfs^, M^n, mm. ttm. tt«s Pirns. 
•^b vTMk<mx*%m£thz>, mz.t£> m?*v kv^^ 

r £ t>T*£ 5,»^oP KV^ytt»[7 h 7^ Kn ^- 1/^— X (Tetrahedron 
Letters) x 37 40 7193 H (1996^) ^] |B<fc©3WfeTf»Bt U &B*f- 
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-NR^R 43 


160 




161 
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v — f OH 



W^bl^i (I) 0^a^ffi^oV>T^MT^PJi-a o 

Bruns h (Djjfe [^1/^7 — 77 v = o -7— (Molecular Pharmacology) . 
29^ 331zH (1986 ] te^©3fc&*r*n*.TfTofc. 

7 y M**^ Tk^bfc 50 mmol/L h U ^/^^ 
iz-^ik CBTFs TrisHCl <kPl&-r) flHlfflK (pH 7.7) 4\ ?$V hay^v^t 
' -TiF- (Kinematica tJJS) SrJBWC»»bfc„ ««S9cSri»'L^«IU (50,000xg, 
10 N #bn^«fc^^^l^*0 50mmol/LTrisHCl flmK«:Al^Tf9mi 

U |^«©j8fo$MSi&frofc 0 #btlfcft^-tfc^^ N 5mg (®fi*) /mL<£>#fi 
«fc 5 £ 50mmol/L Tris HC1 WffiW. ClOmmol/L Sfrffrv^f?.^ 
T^fS^fT^-r— & 0.02 y Wmg BM (Sigma *±SD Sr&tr] SrflDx. 

±1B©»SiLfc*Bfl&lR»Sfc lmL icfyf ^Atffitfc CGS 21680 
{3H-2-[p-(2-^^ d rv'^^)7*^^^r 5: /]-5KN-^^#^7j?de^ K) 
T^yiX^:40 ^fa - y Wmmol ; • y^7 ^ K • -a-^ U T (New 

England Nuclear) #M Clf • v^—* rvt' • ^7 • 77- n^- - TS' K • 
^^^.^y ^ Ifa^r^ y^^. (The Journal of Pharmacology and 

Experimental Therapeutics) > 251 ^ 888 M (1989 *£) ] } 50pL (MWlfe 
m. 4.0nmol/L) *3 i^ft^fe 50uL &MZ.it 0 25°CT' 120 ^HQ» 

Bbfcm. #7^*fcl£iftlft (GF/C ; Whatman thSJ) JL-C&5*!R3lifc®U Hl*> 
Ufc 5uL (D 50 mmol/L Tris HC1 mmWr? 3 IUgfc# Lfc D #7 *mmm& 
fc/M T/KM/fc^U (EX-H ; ^%nm^m±M) &Mx.^ 

^tttgaSr^W^W-^a^^^^— (Packard *±SD T*£UfCo 

s»fb-3^tf) AzaS^^^ (3H-CGS 21680 *t<gO fcart"5BL#a|5©JIWf± 
&5£lz: J; 

&$2£(%) = {1 - (X-Y) / (Z-Y) } xlOO 
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w ±m&m (z) tm.ik&mw&&Tx»<D 3h-cgs2168o m&mtm 

Ml-V&Zo #«fSBj*£-£* (Y) £Wu 100]imol/L n^yf/kTry^^ 
(CPA; Sigma #M) «ET"C© 3 H-CGS 21680 Hr^#lrt6**T?*>*. 3K*# 
tTT©^I (X) ^-W^&(Dmkit^m^ET-^<0 3H-CGS 21680 ^ 
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m&%m\z&&'tz>mB m^t^-^-^y^m. &A&m&&frgttm&m, 
t»«2 cgs 21680 ffirnxfu^y- (3mm.) \z*tts&m 

CGS 21680 (TtV AaASWfrfHttSSI) ^fla^KS^"*"* <t , 
rfy isls Aik&tefo*-fr ltEiM^<D^IIt#i (medium sized spiny 
neuron) toSttS^f ir'* (GABA) fNltt^14^^ej^#WW**L* [3? 
t-t^'t^'-a-Pf^x^ (Journal of Neuroscience) N 16^ 605 
M (1996 ¥) ] o ^(DZ.bfrib, TtVS^ AiA%:&i£ipmmi-3M0kfcfrbm 

im*m^<o GABAfemm¥m<DMMzimmzmmu*<oife%i, cgs 21680 
5 M&vtm. ddY %k-*t7* mm 22-25 g, slo & 1 si 10 mm^xm 

mttff^tc CGS 21680 (RBI #M) CttEKSBtK) fcflfl* U 

10ug/20pX ^vt)7ltrt^aA LfCo WSftflS^ti 0.3% # y (20) 
y/klf^^y^-l/^-b (Kf N TweenSO £B&1-) ^36&7k Cfc«RIIIS*fc 
£D T«MbTfflV>fc„ CGS 21680 SrJW^rtm^Ai-S 30 ^hu^. WBk{t& 

m&$ttmmfc&ftt3&m.{k&to&&&te^tm (o.3%Tweenso ^mmm* 

MM) Sr^tb-etUftPS-^bfc O^^teS lOgfefct) O.lmL) 0 Wafcfb-^fi! 
# 1 B^lffltHc 1 EST oift£ 4.5cm, @ 1.0cm ©Mttc^-CfcT^ ]) ;l<U<0-&\r< 

ft&m&kx iomg/kg m p bfc 
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WJ3 ^r^y^m^/^ [l-7< ^-4-7^=^-1,2,3,6-^ h =7 t Kd fc° 

(mptp) tim^^is-*"— hi masttsffUB 

hZ> 0 ftJHSBU:*3VvrW:K''?5 ^WW&X*h% l-y 7 * =/W,2,3,6-7- h 

7t Kotry ^ mptp &&s^5£^tt&&sc-«i&#:3f$ 

hVN-^ is&m<om&. • 0 N am • 3£n*t^£:^i-„ mptp 

Zf • T-is a T IM'.x.i/;* • 3.— . oi* • a:— (Proceedings of the 

National Academy of Science USA) , 80 ^\ 4546 K (1983 #0 ] „ =»^->"r 

hti^^JlLfl&o^^i^l^^ mptp fci^-*yyyftR 

Sr^t* r. t tfSfc] 6> tbT [^a-nt^xy^-k^- (Neuroscience Letter) N 
57 #^ 37 M (1985 ¥) ] . 
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2~3 MB<D«fm=i*r^^~- ^r-Ky h 300-375g, 0*^V7) £rlS¥4 

wm^m&i&ftftoiHo mptp (rbi %m) %mtm&m-&m& (±mmm^± 

$9^3§$?U2.0mg/kg& 1 B 1 |el x 5 B IBa*^— y h&Tfc&^bfc. 
fcfflV^o S*»fl5-^M*>W: 0.3% Tween80, lOVcis z ffi(D7km&X*W!ffiWi b Ltffi 

U"C*3V^ 0 /N°-=3r^y >mm~i 30 5H£ 8 H#Bfl N 1 #rtJtt»ttffiW» b^gl b5S 

12 R$IH*-eSH£bfc 0 ^— ^^y^ffi^f±TIBfc^H-3SB^ov^-€r*L 
^©*iJ»fS3p^S<5#*iJS b-^fh bfc^ifc£^Ol@#<E>#^ t bfc 
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(sign-wncoxon test) ] . B^mW}m^^x-hm,mt^m^mtmm^ 

it^7 1 N 76, 8 Sftn^y^ty f MPTP &kg/-?— dp-^y 

mx*mm bfc„ ^mm^mm^it. mu23±i°c mm m^%<Dmmmrom^^ 

ftnm^^tCo Wftfb^oa-^mBRb-CW:, 0.3% Tween80 »MLT, 
KR0Bift&l«FBgS&»CftP«!#bfe. PM4*HS#teM:, 0.3% Tween80 
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lOmL/kg ^n^#Lfc 0 ?FW}ti?m<Dmj£tePoisolt<Djjfe IT—X^?* ■ «( ^ 
f—ri/al-U • 7 s • 77^ = ^t^ • ^ • f • t7^ (Arch. Int. 
Pharmacodyn.) , 229 327-336 M (1977 *£) ] ^2pCTfTofc 0 **-Jfcfc>*> % 

mwr ? y frMvnffii&jm (it^iocm, s$ 25cm) ^ 7kM23±i°c©7K£r 
^«jB#r^^M^2^^BbT, t<Dm.(0 4^m (240 #) ^^its^friij 
© 5 EE-fo^it-cn^^fTo/co ft, ^«)H#p^ai^« 2 m&mmzmm^ 

Steel-test ife^^TfTofc 

1, 8 3, 8 9*5J;T>*9 lOmg/kg iilq&^T\ ^SjB^©^ 

^^V^^Lf^ffi (10* 7 mol/L t? 50%^_hCOpJL^^) !&ttT*J^ Aza^ 

S»W5 3*S^tB (learned helplessness ; LH) *: i rJVX*<Dfem 

m&Mfak LTIi, SD %m>&7 V b (#S 220-320g, 7 £Ap> /I" 
^ y * 1 # 10-15 Ufc 0 flifffll^lt ^22-24°C. 

SJP 50-60 %©»4Sj^-CfiilWU fit (CRF-1 ; tyxy^^if, # 
«kt>^(7Kii7K)«g*^^$^r/c 0 ^4b\^^^fi^^2 0 3 FRKFRl 
©rt^ttlfelBSr^Rg) ©l^^r^PT?2mg/kgSrS4-bfc 0 

^SHRSiS^ LTfi, iX-Y h/lstfT/fxmm (TK-401S; UNICOM glL =f 

Sr^ttT, -^^©gpSfc 1 BET 07 h 5rA*Lfc 0 2 o©-fc;ft,-£*i,©g&g (22 
x 20 x 26 cm) (i^ry^^ /UK©* ^ V v Hj6> ?fe <9 a ^ ^ (1.3 

mA, ^^7^/^J») £A#-t?#3£ 5 ^ftoTV^o V-Y h/^-/^^ 
A;frTV^B#i?SJte 50 ftmx&ZtK a^tf*.— ^«#p»cJ: ^^A^i^ 
^ (10-90©?) ^^Afc^-v • ^-7, (10-90#) lc J; <D 25 #F?H 

A5|Hl3K5FRrtBjfem*V3 s/^ (inescapable shock ; IES) SrSttTV^Nprafcfc 

1201, Maier 6>©^ife ^ ■ tf"^ • 3^7T>f7*- T^K • 7 

v^n v?^7/V • f-^T a n i^— (J. Comp. Physiol. Psychol.) % 85 581-592 

K (1973 ¥) ] *5 £t>* Geoffroy £ Christensen ©;£}fe C K9 y ^ - 7^<n y t? 

^ • y f-*- ^ (Drug Dev. Res.) . 29 ^ 48-55 M (1993 #0 ] &^P^H 
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£\ ft*?9 2cm <DWi£(D^— Rrt'&RttT 2 ocDg&MM bfc h/^y 

b&V>£, 7 y Mr: 0.6mA <^®^v-3 y 5 #^#$tt«„ ^if-^p ( |i9 

SrllalwWfTt't-S. ^OWfTf±lOj0>«tJ:*&*«o -<£ffcfr *r 15 

m^iXa 0. 5 #^<D^HSr*3V^T, 7^M: 0.6mA (DWM.^ 

*s io#>W£flf£*L.5„ £JLh& 1 [U^^t^ U 2k©Wfr^ 15 £. 

co^fT* is mmvm-t) *nmvtc 0 mm&j&vmfete, fr2 ^as^s 2 0© 

(Escape response %) = (IaB8^5bWfT9c/15) x 100 

Sj^ (ifrfTP^ft^Ontertrial response %)) tt N if##iSlb^S (Psychomotor 
stimulant)f^fflO^^ bfc 0 

fl*fTKH£»* Ontertrial response %) = (fS8P£S>afe/15) x 100 

lEmitimffi t IES Student-t T^JS U EES A#*f!$S¥ k f$ 

*fl5^*a-W©0»4s*s ±tWfTlB!^»s|5©^Sr Steel SfcteJ; t) #fiJfc4k&3£ 

\\&%(n 1*5<£U?8 3te, DBS^#^J;oT4feC*|liaS45©iftTSr^rit^llItS[ 

lS#SS§<fcbTfi, ^mb^%Sbm^J^ 1 bo^ffii-§o^M*b< > m 
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ft 1 0 ^ «9 , 1~50 mg/kg & 3~4 m^nXlSt^t^Hm^ LV\, 

Hf brs £ WufBE© ^ u >;/ b Srit^S 0 
llii 1 

5-T^y-2-(2-^y^)-7-7^=Ml,2,4] M)7^n [l,5-c] fc" JJ 5: v 5 ^ (.ft&Wo 1 ) 
7-^ n n-5-(3,4-^ h^^O^/l^T 5 /)-2-(2-^ y /^)[l,2,4] M)7i/n 
[l,5-c]t°y 5; v>>- ({L-a^lG, 500 mg, 1.17 mmol) Sr THF (5mL) ^^?U 
•7au=- /Ufc&m (213 mg, 1.75 mmol) N tf^MJ7xc=;V^7^y^7v 5 »> 
Av^ o y K (25 mg, 0.035 mmol) *3«fcTJ* 2 mol/L£*»*- h y £ AtK^ (2.5 
mL) *Mx., 9^3t^Ufc„ ^*R«r£i&*-C?fr*PU ^ttokSrill*.. 

**^^0»^»Ht) T»ffiEKU 5-(3,4-^ h3fiX-<i/^/t-T^/)-2-(2-:7y 
/l-)-7-7 ai=Ml,2,4] MJT^n [1,5-c] fcT y 5 i>V (424 mg, 0.99 mmol) 
T^E-zl^ t * t LT» 85%T?#fc„ 

#6>*bfc 5-(3,4-^ h^^y^T-; y>2-(2-7 U;k)-7-7x^[l,2,4] b 
y 7 / n [1,5-c] t° 1) ^ i?y |r MJ 7;^d ^ (3.0mL) l^gL, T = y— 
(541 pX, 4.95 mmol) }) Z7 /Vytru * ? ^7,;V7Ssl/m. (230 pX, 1.98 

mmol) &Mx-s ^MX4mmmWVft 0 1 moKL7K^b7"h y 17^7K 

£*4fel (168 mg, 0.606 mmol) LTJte^61%-^fc 0 $£>fc: % fa 

iH NMR (8 ppm, DMSO-ds): 8.15 (d, J=7.9 Hz, 2H), 8.04 (brs, 2H), 7.95 (d, 
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J=2.0 Hz, 1H), 7.55 (s, 1H), 7.4-7.6 (m, 3H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass Cm/z): 277 (M + ). 

IR (KBr, cm-i): 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
: 218.5 -219.0°C 

MMM 2 

5-T ?7-7-(2-7j>/^5:/W7^^/V')-2-(2-7y/V)[l,2,4] MJ 7^7 o[l,5-c]t°y 

v ab^2) 

-fb^G (5.00 g, 13.0 mmol) £ THF (100 mL) fc$#?U 2-^/1^5:/^^^ 

~^7ftt7^ (2.50 g, 16.7 mmol) , tf * h y 7 ~7 4 ^7 v^^v?^ 

nUK (680 mg, 0.970 mmol) *5 J:T^ 2 mol/L b P * (25 mL) 

?vW>tS£«fc) T?8fiR U 5-(3,4- h ^ 7 )-7-(2-*/^ ^ JVy 

^~;v)-2<2-7 V /ls)[l,2,4] h V T ^n[l,5-c]t° V 5 (4.95 g, 10.8 mmol) £r 

#fctbfc 5<3,4-^* h^iX^<^v ? /l'T5:/)-7-(2-*/^5/^^=/k)-2-(2-7i; 
/^)[1,2,4] h y Ti/n[l,5-c]t°y 5 i^Sr h y (32 mL) fc*fl¥U 

b y ? >X;Vib (2.4 mL, 26.8 mmol) ^Bi, ^i&T? 12 RtPffJ^ 

#Lfc 0 S^^TK^Lfc^ n tt*/K2^#^U 1 mol/L7»fb:J- b y *AtK 

bfc 0 mk%? u hUfa 3 L N 2 (1.74 g, 5.70 

mmol) 3r6&@#£: LT#fc 0 M^Sr^ffT-eMIU ^Sr^y* 

Wp^I>^77^ (^J±|^|ft: ?uu*;VJ»b 2 mol/L T^&^T-;* * / 
-jUCDm-B-mm) Tit^U (334 mg, 1.10 mmol) Sr^lR^63%T*# 

!H NMR (8 ppm, DMSO-de): 10.20 (brs, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.60-7.90 (m, 4H), 7.31 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 

Mass (m/z): 305 (M + ), 207. 

IR (KBr, cm *): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
7Glf##T : Ci6HiiN 5 02 • 0.1 H z O t LT 

HSlHit : C 62.47%, H 3.68%, N 22.53% 

fh^Cl : C 62.57%, H 3.67%, N 22.80% 
: 224.0 - 224.5°C 
MMM3 

5-T 5: 7 -7-[2-(3,4-^p« hdrv-^O-v^^T 5/> ^/W) 7 ^ = ^]-2-<2- 7 y 

/u)[i,2,4] bprj/p [i,5-c] t° y ^ ^ dk&m 3 ) 
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ty^tyn 2 (250 mg, 0.82 mmol) £r THF (8 mL) \Z-W$ U ^7 M) AST % 
1/ (164 mg, 0.98 mmol) SrJn*.. 2 B#ffi^# Lfc Rj&iftfc T± h 

*iSfcm4kfcVmi-bV (521 mg, 2.46 mmol) SrJtlX^ M."? 5 H#IW!fc# 
b/Co Kfclfcfci'M y K AG1X-8 (^^"7 y KlfcSU 2.0 g) ^P^l, 

^it^TVl^fc KV^V (i/^-T^Fy s^tfcjBL 500 mg) MUX* 

n&mw Ltz'&Mm Lfc,i»^iffr-csi uss&T-fe b - i* y M3 mD 

£ S?>f y/n fcT/loi— tvV (10 mL) ©ft^SfjKJ: t) W&A U fb-a^fc 3 (80 mg, 
0.18 mmol) 5r66f£*£: LT1&^ 21%"e#fc 0 

iH NMR (8 ppm, CDCls): 7.64 (d, J=2.0 Hz, 1H), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, 1H), 7,20 (s, 1H), 6.88 (d, J=1.6 Hz, 1H), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

IH), 6.72 (d, J=7.9 Hz, 1H), 6.60 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.86 Cs, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

IR (KBr, cm-i): 1660, 1610, 1512, 1417, 1240, 759. 

5zM'ft%X : C25H24N6O3 t tT 

USQUE : C 65.50%, H 5.47%, N 18.41% 

ti-^jjt : C 65.78%, H 5.30%, N 18.41% 
Wife : 168.0 - 168.7^ 
^»J4 

5-T ^ / -2-(2-7 y /k)-7-{2-[2-(2- 1° JJ i?nd=-7'A'T ^ J * 1,2,4] 

h y r y* n [1,5-c] t° 4 ) 

HJfefliJ 3 i: |^&;5i££rfflV\ ^7hP JVT ^ >-^r N-y ?vk-2-(2-fc o y v>/k) 

/l" (lmL) y^nlf^x- tvI- (4mL) ©ft^SSttSEJ; 9 WIS* U fa-a- 
il^ 4 (50 mg, 0.12 mmol) £&£J£ifl£ 15%-C#fc„ 
iH NMR (8 ppm, DMSOde): 8.42 (dd, J=5.0 Hz, 1.6 Hz, IH), 8.18 Obrs, 2H), 
7.96 (d, J=1.6 Hz, IH), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H), 6.74 (dd, J=3.3 Hz, 
1.6 Hz, IH), 4.00 (s, 2H), 3.00-3.10 (m, 4H). 
Mass (m/z): 289. 

IR (KBr, cm'i): 1663, 1606, 1558, 1417, 1326, 773. 
5c##*r : C23H21N7OI.IH2O t IT 

: C 64.09%, H 5.28%, N 22.50% 

: C 64.05%, H 5.42%, N 22.73% 
iM : 179.2 - 180.0°C 

5-T ^ / -7-[2-(4-^/H: 0 ^7 i?f-l"4A'* f/V)7i=/V]-2-(2-7 y ^)[l,2,4] 

h y r y p [1,5-c] tr y ^ ^ v • 2 wb-a^fe 5 ) 

it&y0 2 (250 mg, 0.82 mmol) & THF (8 mL) fclt#?U 1-^/Hf^y 

(112 mg, 0.98 mmol) j3«tt^ife (200pL) SrJn*.* ^Ji."T? 1 L, 
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fc 0 RJsSifcfc byr-fe h^7k*ffc**ifH- h V (521 mg, 2.46 mmol) 

Sffl"C16^FlHHt#bfco KJSffcfc'M V K AG1X-8 0*>f;*- 
?y KtfcfiL 2.0 g) ^Px. N *fi"T?*Wail#Lfctk HSflLfco *?fc«r&BE"FT? 
ttttU &&&*on7M^Ji«$¥Ufc8L ^n!) K^y (850 mg) 33 J: 

*°y tfc=./vtry s^w^ (v^-r/i-Ky y^-ttsu 850 mg) SrJn^ mm 

(Dffim^s^Wi X. fc D (10 mL) k*9S~A' 

(10 mL) 0 A£«g|U 9 fSINI U 5 (217 mg, 0.45 mmol) £:6feS& 

H £ LTitR^ 55%T*#fc 0 

iH NMR (8 ppm, DMSOcU): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, 1H), 7.83 (m, 
1H), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, 1H), 7.18 (s, 1H), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, 1H), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 (m, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 1651, 1639, 1632, 1612, 1558, 1512. 
TtmftVf : C 22 H 25 N 7 O-2.0 HG1 • 0.2 H 2 0 t tt 

HilHtt : C 55.13%, H 5.94%, N 20.18% 

W-JMIC : C 55.05%, H 5.75%, N 20.42% 
MM. : 253.0 - 253.4°C 

5- T ^ / -7-[2-(3,5- i? * h =*r v"< ^ T 5: / ^ ^vtO 7 a =• /^]-2-(2- ~7 ]) 
/^)[l,2,4] h V 7/n[l,5-c] tf y ^ *Sf • 1 j&Htft (fl^4fc 6 ) 

mMm 3 tmm^m^mw hv^r 5 3,5-^ h^-v^s^r 

x.> igtBETTfftJSSbfc^ aSSrTHF (3 mL) £ V^n (10 
mL) oa^ttlKJ: 9 U ih^-me (152 mg, 0.30 mmol) SrS^| B a 

T W 36%T#fc„ 

iH NMR (8 ppm, DMSO-ds): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
1H), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, 1H), 7.18 (s, 1H), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 6.45 (t, J=2.2 Hz, 1H), 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 (M + ), 288. 

IR (KBr, cm 11 ): 1660, 1639, 1622, 1583, 1458, 1419, 766. 

5cSt##f : C25H 2 4N 6 08- 1.0HC1 • 0.1 [(CH 3 ) 2 CH] 2 0 • 0.6 H z O t L"C 

Ht'Kit : C 59.87%, H 5.30%, N 16.33% 

SUMS : C 59.82%, H 5.41%, N 16.35% 
: 213.5 - 214.3°C 

5-T ^ / -7-{2-[2-(N-T-fe^-/l-T 5: J )xf;U7 3; / ^ f/H7 ^~M-2-(&-7 V 
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/^)[i,2,4] mjt/p [1,5-c] • i mmm. i ) 

JETTit^Lfc^ M^yyntVkT/Ua-^ (7mL) iUff^U 

%Q 7 (187 mg, 0.41 mmol) & 6£J£ii i: LTI|X^ 50%-C#fc o 

iH NMR (8 ppm, DMSOde)- 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.22 (s, 

1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 CM + ), 289. 

IK (KBr, cm-i): 1637, 1597, 1508, 1417. 

7clf##f : C2oH2iN 7 02-1.0HCl • 0.3 (CHs) 2 CHOH • 0.7 H 2 0 t LT 

mmm. c 54.61%, h 5.45%, n 21.37% 

tHHtt : C 54.75%, H 5.67%, N 21.38% 
IBfejft : 230.8 - 23 1.3*0 

-2-(2-7 y /l^)-7-{2-[3-(2-^-^ V \fn V v>>--l-f A-)^n fcVl^T 5: / * f- 
M 7 zr. =M[1,2,4] [1,5-c] fc° V ^ • 1 jfigfetS tffcfr* 8 ) 

MMM 3 £ ^J&^feSrffl V\ b V AST % l/* l-(3-T ^ J 7*v \f;v)-2- fcf 

Sr*D^., «EETT?«aibfefl % aatSr^^y— ^ (5mL) J:9lf*§SU 

8 (174 mg, 0.34 mmol) &&&MMib UTUX^ 41%t?#fc„ 

iH NMR (8 ppm, DMSOde): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 

1H), 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, IH), 7. 22 (s, IH), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.23 (brs, 2H), 3.34 (t, J=7.2 Hz, 2H), 3.24 (t, 

J=6.4 Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M + ), 289. 

IR (KBr, cm 1 ): 1684, 1670, 1662, 1655, 1647. 

7umft$T : C23H 2 5N 7 02- 1.0HC1 • 0.4 C 2 HbOH • 1.4 H 2 0 t UT 

mmm : c 55.77%, h 5.88%, n 19.09% 

SUM* : C 55.88%, H 6.15%, N 19.16% 
: 153.5 - 154.2°C 

(±)-5-T ^ / -2-(2-^ ]} 7P)-7-{2-[(2-^ b 3r-y-l-/. J-fra^J-A^T ^/^ ^vl^^ 

~/v}[i,2,4] h y t y p [i,5-c] t° y 5: v 5 :/ • 1 mm. (ik&m 9 ) 

«EETT?*«S bfcm. 2feitSr^ y \f;VTA-=i—;v (7 mL) <fc r> ff^iH U 
1*frg^9 (66 mg, 0.15 mmol) Srfife^ £ LtW 18%l?#7cio 
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iH NMR (8 ppm, DMSOds): 9.43 (m, 1H), 9.01 (brs, 1H), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, 1H), 7.24 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.24 (brs, 2H), 3.80 (m, 1H), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5.2 Hz, 3H). 
Mass (m/z): 289. 

HI (KBr, cm-i): 1668, 1654, 1641, 1616, 1558, 1508. 
jm/Affi : CjjoHjaNeCV 1.0HC1 • 1.6 H 2 0 t LT 

mm^. : C 54.03%, H 5.72%, N 19.00% 

tUMft : C 54.14%, H 5.95%, N 18.94% 
Bfej& : 178.9 - 179.7*0 

mtfam i o 

5-T^ /-7-(4-*/V 5: =^)-2-(2-^ U /^)[1,2,4] b U Ti/n[l,5-c]fc 0 y 5; V s 

^ tfb<£#u o) 

^^^/U)-2-(2-^y/U)[l,2,4] h y T>^t3[l,5-c]t o y (4.27 g, 9.34mmol) 

£ afeT^-/^7 r * £ UTliX^ 75%t?#fc 0 

'fehtitc 5-(3,4-^^ Y*^^l/\?;VT ^ /YlM-frti'SL/l'? ^~JV)-2-(2--7 ]) 
^)[1,2,4] b y 7^p[l,5-c]t'y ^ v'y^^ix^ (200 mL) fcjgtfU DDQ 

(4.24 g, 18.7 mmol) £r}JIJx. N 2 B#^iS^ bfc 0 S^^ttK^ Lfc^ a n tJ^^A 

-ewu-T. i moi/L7k^i^- h y [>A7K^Ta#bfc^, mmm^MT^mm 

Dfal/^sVU te-a-^10 (2.59 g, 8.48 mmol) & SfeHffci: LTHK^ 
9l%-e#/c c $ b Wk&W 10^; -/i^ t? fHfcft u i: LT#fc 0 

*H NMR (8 ppm, DMSO-de): 10.09 (s, 1H), 8.36 (d, J=8.3 Hz, 2H), 8.13 (brs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.72 (s, 1H), 7. 23 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 <M + ). 

HI (KBr, cm '): 1655, 1614, 1604, 1575, 1427, 1209. 
%mftffi : Ci 6 HuN 5 0 2 • 0.6 H 2 0 t UT 

MWm : C 60.79%, H 3.62%, N 22.04% 

WHS-fitC : C 60.79%, H 3.89%, N 22.15% 
: 273.5 - 274.0°C 

mnm 1 1 

5-r ^ j -2<2-y y /k)-7-u-[2-(2- 1° y sm^^vpt ^ / y ^w-] 7 ^=M[i,2,4] 
b y r y* n [1,5-c] t° y 5: ^ v 1 1 ) 

^bfrfc&fe&^&rTir h = h y ^ (3 mL) t i?J V -fv. t°/Uzc—<r/U (10 mL) 

©JS^*SK X <9 #^ H % 1 1 (90 mg, 0.22 mmol) £ £ L-TUX 

-72- 



WO 2004/029056 




T/JP2003/012158 



m 27%-e#fc„ 

iH NMR (8 ppm, DMSO-de): 8.48 (dd, J=5.4 Hz, 1.0 Hz, 1H), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, 1H), 7.57 (s, 1H), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, 1H), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 290. 

IR (KBr, cm- 1 ): 1664, 1602, 1560, 1421, 1178, 765, 744. 
jtmftffi : C 2 3H2iN 7 0-1.5 H 2 0 t UT 

MfflM : C 63.00%, H 5.15%, N 21.96% 

tUMt : C 63.00%, H 5.51%, N 22.36% 
£fe£ : 159.8 - 160.5°C 

mmmi 2 

5-T ^ / -7-[4-(4-^^vl-fc: 0 ^ ^~M-2<2-7 V /V)[l,2,4] 

h V TV u [1,5-c] t° y 5: v 5 ^ • 2 J«i£ (i*bl^? 12) 

5 £ |fga&2r£fe<lr;gV\ 2 ^Hb^ l O ^;tT£0&<l:fTof£ 0 

#fettfca^#>^^ / -;K20 mL) «fc 9 SghH 1 2 (133 mg, 0.30 

mmol) £ S^iH £ LTW 37%T?#fc„ 

iH NMR (8 ppm, DMSO-de): 11.68 (m, 1H), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.22 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 2360, 1655, 1614, 1597, 1558. 

5n!t##f : C22H2bN 7 O-2.0 HC1 t LT 

3$ftH£ : C 55.43%, H 5.76%, N 20.53% 

tUffi : C 55.46%, H 5.71%, N 20.58% 
m& : 265.0°C (frffi) 

mmm 1 3 

5- T 3; / -7-[4-(3,4- ^ ^ h y^T^/^f ;v)7x = M-2<2- 7 V 

^)[l,2,4] b y 7/n [1,5-c] k°y ^ ■ 1 jftifett Ofb^#J 1 3) 

3 1 mmtzj?m%m\<\ fc&m 2 §rfb^ 1 0 K{Xx.Tzafc&n<>fc 0 

m*^?;-^ (10 mL) <fc 9 Sj^hIi U «13 (212 mg, 0.43 mmol) & 
fife^ £ LTtfW 53%^W^ 0 

iH NMR (8 ppm, DMSO-de): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs, 

2H), 7.95 (d, J=1.7 Hz, IH), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, IH), 7.24 (d, J=1.9 

Hz, IH), 7.21 (d, J=3.3 Hz.lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, IH), 6.99 (d, J=8.3 

Hz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, lH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 
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3H), 3.77 (s, 3H). 

Mass (m/z): 456 (M + ), 305. 

IK (KBr, cm 1 ):i643, 1598, 1520, 1425, 1026. 

7uMfrffi : C2 5 H24N 6 0 3 - 1.0HC1 • 1.9 H 2 0 ■ 0.6 C2H5OH h UT 

M®m : C 56.44%, H 5.66%, N 15.15% 

W-JM![ : C 56.72%, H 5.89%, N 15.15% 
MM : 256.2 ■ 256.8°C 
MMW 1 4 

5-T ? 7 -2-(2-^ ]) ^)-7-{4-[3-(2-^"=3r y t°n V S?f-1->C KfrT ?;^f 

M7^~M[i,2,4] h v ryn[i,5-c]t°y ^ w • imm^. ut&m 1 4) 
mmm 8 1 mmttm*m\<\ o&m 2 *fc&m 1 0 ^ftx.-cs^^o^ 

#btt^ft^fife«JSr^^ / -/^ (5 mL) <£ 9 fi^tS U 1 4 (141 mg, 0.30 

mmol) t LTIR^ 37%-?#fc 0 

m NMR (8 ppm, DMSO-de): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=2.0 Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
yumfrtit : C23H2BN7O2* 1.0HC1 • 0.9 H 2 0 t Lt 

HME : C 57.08%, H 5.73%, N 20.17% 

tUH£ : C 57.06%, H 5.79%, N 20.25% 
: 269.2 - 269.8^ 

mmm 1 5 

(±)-5-t 5: y -2-(2-^ y ^)-7-{4-[(2-y h 3^-1- y t-su^mt ^ y y f;>]7x 
~M[i,2,4] hyryn [1,5-c] t^^v^y-i (fb<&* 1 5 ) 

mmm 9 <t iPH«*^rife*^v\ ^-a-^» 2 %\Y&m 1 0 ^ft^T^^frofc 0 

#bftfca&fi!c*&«M' y tVPT^=«-/^ (3 mL) J; Y) U fl*S>«& 1 5 

(97 mg, 0.24 mmol) % £ £ bTUX^ 29%T*#fc 0 

iH NMR (8 ppm, DMSO-de): 9.46 Cm, 1H), 9.27 (m, 1H), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, 1H), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M+), 333, 290. 
IR (KBr, cm-i): 1701, 1635, 1616, 1597, 1510. 
Bfe£ : 225.7 - 226.0°C 

mmm 1 6 

7-{4-[2-(N- Tir^T 5 J)^;VT ^ / * ^]7x=M*5-7 5 y-2-(2-^ U 
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^)[i,2,4] h v 7/p [i,5-c] t'H^y.i mmm. 1 e ) 
mmm 1 1 mm^^mw imm 2 ttit&m 1 0 i^^xRm^n^t^ 

%t>tltcm.£.}&m%^? y (5mL) y fcVUTVl^-A- (5 mL) <£> 

m&mmz u fc&m 1 6 (147 mg, 0.33 mmoi) * &&&& t l-ok 
m 40%t?#fc o 

iH NMR (8 ppm, DMSOds): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, 1H), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H)' 
7.62 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 (brs 
2H), 3.39 (m, 2H), 2.99 Cm, 2H), 1.85 (s, 3H). 
Mass (m/z): 391 (M + ), 290. 

m CKBr, cm-i): 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
Tumfttif : C 2 oH2iN 7 02- 1.0HC1 • 0.3 C2H5OH • 0.5 H2O t LT 

mmm •. c 54.84%, h 5.64%, n 21.67% 

flrMm : C 54.89%, H 5.55%, N 21.75% 
ffi^i : 238.5 - 240.0°C 
Mt&ffl 1 7 

5- T 5 J -7-[4-(3,5- V y h 3r v"< V V s V 7^^f/V)7x= /P]-2-(2- 7 y 

/i^)[i,2,4] h y r y n [i,5-c] b° y ^ ^ . i mmm m-a-m 1 7 ) 

nhfrtm.%Ljm*^Z J-JV (5mL) J: 5 Sit* U fb^tol 7 (80 mg, 0.16 
mmol) &6&££ilii£ LTlR^20%l?#fc o 

»H NMR (8 ppm, DMSOde): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.0 Hz, 1H), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, 1H), 6.53 (t, 
J=2.0 Hz, 1H), 4.19 Obrs, 2H), 4.11 (brs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 (M + ), 305. 

ER CKBr, cm-i): 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
■KMfttfx : CzsHmNgOs- 1.0HC1 • 1.3 H 2 0 t tt 

mmm c 58.13%, h 5.32%, n 15.98% 

_ flrMW. : C 58.15%, H 5.39%, N 16.27% 
: 224.6 - 225.2°C 

mmm 1 8 

5-T ^ y -7-C3-^/U ^ /k^ * =/l-)-2-C2- 7 y >^)[l,2,4] hVT^a [1,5-c] t" JJ 5; v> 
^ tffc<£4frl 8) 

G (3.22 g, 8.35 mmol) 3> hJ^> (51 mL) fc»«¥U 2-(3- |> V ^ 
/M^=/V7x^)-l,3-^^y7^ (10.5 g, 24.0 mmol) h V V 

x=;V^7^/-?7v?^^ny K (590 mg, 0.840 mmol) ZMz., 9^ 
MM U fc 0 S&JfcSr&i&S; -cjfrip U ^nn tfvi^ «t t>* 2 mol/L 7yikT ^ 

-v&Tkmmzto^ mwvtz 0 &jfcm&%)&±74 tmmLtc^ &&&&& 
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ufc mmm &m*mghr v a« u mm Lfc«; w&rF-vmm u^. 
mm) x*mm u 5-(3,4-^;* > ^^y^r ^ y )-7-[3-(i,3-^^ y 7 >-2-4 

;l/)7x^^]-2-(2-7 y^)[l,2,4] b !J 7/n[l,5-c]^!J 5 (4.95 g, 10.8 

mmol) £ fifeT^-zl^ r * t UTlfc^ 89%T'#fc 0 

^^]-2-(2-y y /V)[l,2,4] h P Ty*n[l,5-c]t: 0 y 5: (3.09 g, 7.21 mmol) & 
THF (90 mL) & <fc T>* 2 mol/L i&g? (60 mL) (OU^Wi^M U ^i&T?5B# 

JETT^^U 5-(3,4-v^ b^r^y^T ^ y)-7-(3-*/W^W7x=;I/)-2-(2- 
7 y /u)[l,2,4] hPryn [1,5-c] t° y 5 (2.59 g, 5.70 mmol) £rfe£j&#J t L 
T» 79%T?#fc 0 

(63 mL) *£$$?U ^©tK (3.5 mL) ft 
«t T>* DDQ (2.59 g, 11.4 mmol) tr*P^L> l£f 2 8fmW:W L-fc SJ«£: 1 mol/L 
itimrt- b y *A>fc$g»eiJ:m^&. * n p *;^t"itli Lfc 0 ^r^^r^Tka 

T? h y faU- v-a ik&VM 8 (1.11 g, 3.64 mmol) =Sr&&@ffc£ LTI|X 

iHNMR (8ppm, DMSOde): 10.12 (s, 1H), 8.69 (s, 1H), 8.45 (d, J=8.4Hz, 1H), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, 1H), 7.95 (d, J=1.7 Hz, 1H), 7. 75 (dd, J=8.9 
Hz, 8.4 Hz, 1H), 7.68 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, 1H). 

Mass (m/z) : 305 (M + ). 

HI (KBr, cm 1 ) : 1676, 1641, 1606, 1560, 1514, 1411, 1221. 
jumfttif : Ci6HnN 5 0 2 • 0.3 C2H5OH t tt 

mMW. : C 62.19%, H 4.01%, N 21.88% 

tUMlE : C 62.48%, H 4.04%, N 21.95% 
m& : 212.8 - 213.2°C 

mmm 1 9 

5-T ^ 7 -2<2-7 y /V)-7-{3-[2-(2- ]) ^;v)^;VT 5: J 7 fvl-] 7 ^=M[l,2,4] 
fy7ya[l ) 5-c]fc°Hv'y (fb^l9) 
. H»ii4 £ |H#^feT\ -fb^ 2 SMbl^ 1 8 \zftk.XRm%ft<oti 0 #k 
tlfcm.$if&M%^? ;—A>> (10 mL) ^#3 19 (165mg, 0.37 

mmol) % b LTUX^ 45%T:1#/c 0 

iH NMR (8 ppm, DMSO-ds): 8.47 (d, J=4.5 Hz, 1H), 8.00-8.10 Cm, 4H), 7.94 (d, 

J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.51 (s, 1H), 7.40-7.50 Cm, 2H), 

7.27 (dd, J=8.0 Hz, 1.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.18 (ddd, J=7.6 Hz, 
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4.5 Hz, 1.0 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 <M + ), 291. 

IR (KBr, cm-i): 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
jumfttir : C23H21N7OO.7H2O b LT 

: C 65.06%, H 5,14%, N 23.38% 
nWiU : C 65.14%, H 5.32%, N 23.12% 
Wife : 159.2 - 159.4<C 

mmm 2 0 

(±)-5-T^ /-2-(2-^ y^)-7-{3-[(2-^ b 3r v-l-y °5~;Vzz.^,v)T ^ / y f-M? 
~M[l,2,4] h V T y n[l,5-c] t° U ^ • 1 jftggft (<fb£*& 2 0 ) 

HJfcM 9 b H*fc#ifc«:fflv\ 2 Sr^4» 1 8 fcft*.TSJSfi:<HTofc 0 

ft£>ilfc|4j*ft*'f y^B W/Va-A- (10 mL) i0ffilS*U ffr^ 
2 0 (126 mg, 0.30 mmol) £ & i: LTlRap 37%T*#fc 0 

iH NMR (8 ppm, DMSOds): 9.55 (m, 1H), 9.38 (m, 1H), 8.40 (s, 1H), 8.16 (d, 
J=8.0 Hz, 1H), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 
7.61 (s, 1H), 7.56 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.23 (d, J=3. 3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 (m, 1H), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 

Hi (KBr, cm-i): 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
Tumfttir : CsoHjaNeCVl.OHCl • 2.0 H 2 0 b LT 

MMM : C 53.27%, H 5.66%, N 18.26% 

tf-JHB : C 53.27%, H 6.03%, N 18.64% 
: 244.9 - 245.5°C 

mmm 2 1 

5-T 5: y -2-(2-^ y /l^)-7-{3-[3-(2-^-^y b°n JJ v^-WA^n fcVWT 

/^]y ^=M[i,2,4] b y 7yn[i,5-c]if y^^-i mat 2 1 ) 
mmm 8 t i^«^^t% o&m 2 oftt? 19 1 8 «t/bv vcRjs&fro 

fc- # fe tbfc&^^Sr^^ y -/U (8 mL) «fc 9 U 2 1 (80 mg, 

0.17 mmol) b lTW21%t#fc 0 

iH NMR (8 ppm, DMSO-de): 9.40 (m, 2H), 8.34 (s, 1H), 8.16 (d, J=7.6 Hz, 1H), 
8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, IH), 7.63 (m, IH), 7.60 (s, IH), 7.57 (m, IH), 
7.23 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.22 Obrs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 305, 291. 

TR (KBr, cm-i): 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

TzMfttfl : C 2 3H25N 7 O2-1.0HCl • 0.7 H 2 0 b b"C 
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C 57.45%, H 5.45%, N 20.13% 
: C 57.48%, H 5.75%, N 20.40% 
mM : 252.2 - 252.9*C 
MMM 2 2 

-2-(2-7 V >vYl- 1 5vP[l,2,4] h!J7/o [l,5-c] tfp 

2) 

fa-^G (10.0 g, 26.0 mmol) £ h/^^ (150 mL) tetgtfU tert-^/U 
f/l^v' y /l^^y ^vl' h y (14.7 g, 33.7 mmol) *5 <fct><tfX b 

V 7x^M^7^V^7v ! ')A^ n!)K (1.00 g, 1.42 mmol) ^Dx. N 8 B# 

Tit^U 7-(tert-^/^^^^Vp7^=¥^^^)-5-(3,4-^p< h3H 
/VT 5 y)-2-(2-7 y /^)[l,2,4] b V T [1,5-c] If y ^ S?V (3.80 g, 7. 67 mmol) 
*&&mifcb LTW 30%-e#fc o 7-^/W-5-(3,4-^^ bdriX-<^v ? 7kT 

^ y)-2-(2-7 y A-)[l,2,4] b y 7yn[l,5-c]t°y 5; (1.85 g, 4.54 mmol) <£r^ 
m&mW:Mb L-TUX^ 18%T*#fc 0 

7-(tert-y^/l^y y * ^-/U)-5<3,4->> * h dri^O'vM'T 5 

7 )-2-(2-7 y /k>[l,2,4] MJ7/o [1,5-c] t° y 5 5? V (3.80 g, 7.67 mmol) £r f> y 
:7/l^-p@^ (80 mL) t^gL, T^y— (4.20 mL, 38.4 mmol) *5<tD«h 
y 7/>tb^ * VX/Wfri^ (3.40 mL, 38.4 mmol) ^rSHx., tfC* 7 fl#^ift# 
Lfc 0 S^^4moLL7k^b-7-hy *-6>7k«?K«rJtI;fc, ffiMlsfc&&mfc%m 
M^tc^ V^/Uz^—'r/UX-m&l^ \\&*fa2 2 (1.69 g, 7.32 mmol) £r6fe 
95%T»#fc 0 £ £> it&m 2 2%: DMF J: t> W&gh U &£J£ 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.52 (t, J=5.7 Hz, 
1H), 4.42 (d, J=5.7 Hz, 2H). 
Mass (m/z) : 232 (M + +l). 

IR (KBr, cm 1 ) : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 
Rfej& : 298.0 - 300.0t: 

mmm 2 3 

5-T^/-2-(2-7y^)-7-y b=3rvy^-Mi,2,4] hyryn [1,5-c] t°y (it 
^m2 3) 

%WM2 2X>Uhtlfc 7-(tert-y^V^y^V> / y /l^^v-y ^/U)-5-(3,4-^ 

y b^ix-o-^r^ y)-2-(2-7 y /^)[i,2,4] h y r^n [1,5-c] try ^ (2.70 

g, 5.45 mmol) Srv^nny^v (84 mL) fc*88?U ^(tert-^/V)^*— ^ 

b (1.78 g, 8.17 mmol) , h V ^)VT % is (2.28 mL, 16.4 mmol) *3«tt^ 

4-^y *f-JVT 5: / t:° y (133 mg, 0.109 mmol) ^P^l. ttt' 2 B#f?^#l, 
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fc 0 fcmmKmm**Mz-, mm^^xmm i>tc a #jgyi&&7Kfl»^^> 

^A^ffcj&IU $«Lfc#, ^JETT'^LfCo a^^^y^y^n^b^^ 

b ^V^7/W^^^)-3,4- v 5 ^ b ^S^l'S^T ^ y l^-ftert-^^/i^y ^vl'S' V 
jVJr^y* ^/ld-2-(2-y V /l-)[l,2,4] b V 7/a[l,5-c] fc° JJ 5: ^ (3.11 g, 5.23 
mmol) %&&Mfob LTIfc^ 96% t?#fc„ 

# b fc 5-[N-(tert- :/ b # ^ /U)-3,4- v> y b 3ci<"<l/i?Jl'T ^ 
/ ]-7-(tert-^^-^^^ f/Vi/ y >\sJr*c*s* ^/u)-2-(2-7 y /V-)[l,2,4] h!J7/o 
[l,5-c]t°y 5 v^&THF (60 mL) U 1 mol/L fh7 -f^iVT >^E-~ !7 
J*7;VjrD ^(DTHFmW. (5.23 mL, 5.23 mmol) ^Hx., ^.-C18flTOI$L 

b dfv'^y^/l/T 5: y ]-2(2- 7 y A>7- 1 Ko^^x^ 9vWl,2,4] MJT/d 
[1,5-c] fcf y 5: (2.00 g, 4.16 mmol) & t LTIfc^ 80%"e#fc o 

# £> fa fc 5-[N-(tert- ~f b *r */ tt aJ? = /l^)-3,4- v 1 y b =^ f 'O' v> /l^ T 5 
7 ]-2-(2-7 y /l^)-7- 1 Kb =3r v-y f-/k[l ( 2,4] b U 7 x /n [1,5 c] fc° y 5 ^ (800 
mg, 1.66 mmol) Sr 3 — Ky * ^ (8 mL) U (1.15 g, 4.97 mmol) 

s^nx, m&x*i2&?mnw\^ti 0 Rmm&mmT-vmm^ 5-[N-(tert-:/b=¥^ 

# /kTj? ^/u)-3,4- & y b ^ v^r 5: y ]-2-(2- ^ y /i^)-7- y b ^ y ^/V- 

[1,2,4] b y TynEl^-cllfy 5: V^*^£jm>h LT#fc G 

mfefrfcMiJ&^Sr b y 7/Vtn^i(6mL) ^^?UT^y-7K0.544mL, 
4.98 mmol) *5 £tK b y 7;^n y $ isx/Ufty^ (0.440 mL, 4.98 mmol) £r 

An^:. 12 tifmmwvtzo Rj&mic 4 moi/L^-m-?- b y ^ATk^&jn 

^JETT^^Lfc 0 ^Sr^y^^/^n^b^^^^- (^W^ : ? n 
n*;^i:^^y^;KD^I) T*M^U J-j\< (10 mL) J^S^b 
L> 2 3 (174 mg, 0.709 mmol) & Sfe^tfl £ LTUX^ 43%T-#fc 0 

iH NMR (8 ppm, DMSOde): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.19 (d, 
J=3.3 Hz, 1H), 6.87 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass (m/z) : 245 (M + ), 215. 

IR (KBr, cm*) : 1675, 1610, 1427, 1122, 746. 

jtmftffi : CiiHnNsOz t LT 

MWm : C 53.93%, H 4.65%, N 28.51% 

fb^-fit : C 53.87%, H 4.52%, N 28.56% 
: 167.2 - 167.6°C 
HJi^lJ 2 4 

5-7 ^ ;-7-x f^i/^f;^^ JJ/^U.M f i; Typ[l,5-c]^!) (fc 

<&%>)2 4) 
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MMM2 3 tra#4*jfe*JBV\ a-K^^v^a— K^^ft^TS^Sr 
fTofCo nt>tltc.n£.f&yd&^? S —>V (10 mL) £ »9 ??f££ U 2 4 (118 

mg, 0.363 mmol) Sr i: LTJfcSS 43%T?#fc 0 

*H NMR (8 ppm, DMSOcU): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 6.88 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Mass (m/z): 259 (M + ), 215. 

Ht (KBr, cm-i): 1679, 1668, 1618, 1612, 1603, 1558, 725. 
Tumfttit : C12H13N6O2 t LT 

: C 55.47%, H 5.19%, N 26.88% 

: C 55.59%, H 5.05%, N 27.01% 
: 153.8 - 154.6°C 

mmm 2 5 

5-T 5: J -2-(2-7 V /^)-7-(l-^ ^vW-* h drV^^/^)[l,2,4] h U T^n[l,5-c] fcf 
U (fc<£#>2 5) 

0.95 mol/L ^ ^vl^ ^ is V A ^ P 5: K© THF ( 10.7 mL, 10.2 mmol) 
MTHF (15 mL) £rJlI;U T/P^^H^Tx -30 e CTW£Lfc o HIfi3 8t* 

#e>tb6 7-r-fe-^-/i-5-(3,4-v f ^ f^rix^^^r ^ y)-2-(2-^ y /i^)[i,2,4] h y 

7-yn[l,5-c]t°y ^v 5 ^ (1.00 g, 2.55 mmol) CO THF (52 mL) RlSfi 
^I'ifitT'lTL, $fe^PIiaffc*C 1 B#P^iPI# bfc 0 ^^-78°C^*P 
LfcSK 0.1 moULffl&&£xmmfr&m&MZ.. ^f/^ttWLfc. w*i 

pp*M (300 mL) teL«5#¥U . ^WtR (17 mL) ^it^DDQ (1.74 g, 7.65 
mmol) SrJn*.* ^iS."C 3 NFlHHt^Lfco- SJtSSR*:^ n n*/UA*5 itfSWTk© 
S^liav^cf, ^Lfc 0 WOT&&7kffiSfr^*S'*AT?|^U MKBL 

pp$M^^/^©MD TtfUSSL, (6mL) 

U it&%)2 5 (110 mg, 0.424mmol) ^fiMlai: ttW 17%t#fc 0 

m NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.85 (brs, 2H), 7.18 (d, 

J=3.3 Hz, 1H), 7.08 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.26 (s, 1H), 1.44 

(s, 6H). 

Mass (m/z): 259 (M + ), 244. 

HI (KBr, cm 1 ): 1666, 1657, 1612, 1558, 1508, 763. 
5n*#*f : C12H13N6O2 t LT 

HiBHi: : C 55.63%, H 5.23%, N 27.03% 

th^it : C 55.59%, H 5.05%, N 27.01% 
WiM : 208.2 - 208.8°C 

mum 2 6 

5-T $ y-7-(l-^ hdfV^n/p if/u)-2-(2--7]) /v)[l,2,4] h U T ✓ n [l,5-c] fc c 
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/i^)-2-(2-:7 y /^)[1,2,4] f y n[l,5-c]fc; o y 5: v?>- (4.77 g, 11.1 mmol) hA* 
^> (250 mL) \Z.mM U 0°CT*ti#L&;$S£> 1.0 mol/L i^^/kffi$feS£>^lJ- 
MSHR (66.7 mL, 66.7 mmol) Srl^^"e*U^L N ££>^h/l^^ (10 mL) Kljg 
fl? Lfc S? 3 - * is (6.30 mL, 77.8 mmol) Srj&T b> Mt? 25 b 

^•f-^kmm^swm-etmtm tin, s-(3,4-^y h^s^j^ur* 

/)-7-(l-^ h^i/i/f t:Vl-)-2-(2-7 y /V-)[l,2,4] h y7/n[l,5-c]t°y 5; v> 

^ (500 mg, 1.15 mmol) *&Q7^JV7 r^t LTlW 10%T?#fc o 

#b;frfc 5-(3,4-^p< b =3rV-<^^7PT 5: y)-7-(l-^ h^riX^^ n^n t° 
7U)-2-(2-7 P /l^)[l,2,4] b y T^n[l,5-c]fc°y =• i?Z/ (178 mg, 0.409 mmol) 
PHTiN/kA (4.5 mL) &C|g$?U ^WtK (0.25 mL) *5j:t»«DDQ (278 mg, 1.23 

mmol) ^n^i s mmn&\^t£ 0 Rfom* 1 moVL^mit-r h y !>atk 

M U mm LfctK «EET"e*3BS Lfc 0 M^ri/ y # Pvf^-(» 

/ —/l- (5 mL) «fc «5 W^b% U ik&%9 2 6 (150 mg, 0.526 mmol) £r 
£ LTJIX^ 34%-C#fc c 

iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M + +l). 

IR (KBr, cm- 1 ): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 
5E3R##f : Ci4Hi6N 5 0 2 <b LT 

HSIfft : C 58.99%, H 5.29%, N 24.31% 

*HMI[ : C 58.94%, H 5.30%, N 24.55% 
: 187.2 - 187.6°C 

mmm 2 7 

5-r ^ y-2-(2-^ y^)-7-^^y drv-y ^Hi,2,4] h y T^a[l,5-c]fc: o y 5 Vl/ 
Uk&b2 7) 

^^2 2 (200 mg, 0.866 mmol) trTHF (12 mL) mjfitfffU hP7x = 

/M?*^^ (682 mg, 2.60 mmol) % )V (245 mg, 2.60 mmol) *3«fc 

Tfii?^sl'T'St?jj/l'7$**yu—b (0.409 mL, 2.60 mmol) ^i&T* 12 

B#TO# UfCo S&Jfcfc: 2 mol/L MM (12 mL) Sr^JDx., 1 Np^ai^ LfcSK 4 mol/L 

7K»<b^ h y # A7k^&jtox.KJ&SR«:<f , ?& U^pp #/UAT?fflffl Lfc„ ffil 

»**i*«Bhr^'>i>A-T?ftifcU $ii®Lfc^ N «EETT?»*I Lfc Q «aESr^ 
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MraSI U #£>*Wc@ft:3r3^ / (15 mL) <t 9 U 2 7 (70.0 mg, 

0.228 mmol) £ 6 £ LTlfc^ 26%-C*#fc„ ' 

iH NMR (8 ppm, DMSOde): 8.08 Obrs, 2H), 7.93 (d, J=1.0 Hz, 1H), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
1H), 6.95 (t, J=7.3 Hz, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 307 (M++1). 

IR (KBr, cm O : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
5nHf#$T : C16H13N5O2 t bT 

: C 62.63%, H 4.29%, N 22.87% 
IHMlC : C 62.58%, H 4.26%, N 22.79% 
: 247.2 - 247.4<C 
MMM2 8 

5-7 5/ -7-(3-^ uf? ^)-2-(2- 7 y A-)[l,2,4] MJJ/d [l,5-c] tf 

y tfb£^2 8) 

HJ£M3 1T*#£>*l5 5-(3,4-^ h^^y^7 5 /)-2-(2-7!J;l')-7-t K 
p ^Ml,2,4] MJT/o [1,5-c] fc? V 5 (300 mg, 0.787 mmol) *• THF 

(30 mL) fc^#?U MJ ^jcc^/^^^W ^ (414 mg, 1.58 mmol) „ S^c<f- 
Sl'T>fi?%/l'tf3cZ/U~-h (0.249 mL, 1.58 mmol) *5«tt^ 3-^n^-^^y — 

(273 mg, 1.58 mmol) Sr^tl^s ^SLT? 1 R#IWgl#L-fc 0 SJ&i£fct&fnSWzK& 

UfaV-VaVU 7-(3-^n^E-7^/drixy ^V)-5-(3,4-i?p« b ^v^VvVl' 
T 5 /)-2-(2-7 y /W)[l,2,4] b y 7V o [1,5-c] \f y 5: (382 mg, 0.691 mmol) 

#bnfc 7-(3-^n^^^y ^v^y ^^)-5-(3,4-^/ h^^y^7 5 
/)-2-(2-7 y /k)[l,2,4] h y 7/ n [1,5-c] fc° y 5 S^S: h V 7/^umSt (6 mL) 
fcl?§#?U T ~V — A' (0.239 mL, 2.20 mmol) *5«fctf hp 7 /VOtvl tf^X/U 
frlsWt (0.194 mL, 2.20 mmol) &Mx.,mUX' 12 RSTOftft L.fc.SJfcJftfc 4 mol/L 

thyf^^ayifci, #fe*lfcH#«:^*/— (15 mL) i^Jff^ 
U 2 8 (196 mg, 0.494 mmol) & t LTJ&#£ 72%-C#fco 

*H NMR (8 ppm, DMSOde): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.25 (d, 
J=3.3 Hz, 1H), 7.05-7.25 (m, 4H), 7.02 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.08 (s, 2H). 

Mass (m/z): 387(M + +2), 385<M + ), 214. 

IR (KBr, cm-i): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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Ttmfttif : Ci6Hi2N 5 O2Br-0.3 H 2 O-0.2 C2H 5 OH t UT 
: C 49.12%, H 3.10%, N 17.36% 
IHMIC : C 49.14%, H 3.47%, N 17.47% 
: 261.5 - 261.9^ 
HffiM 2 9 

5-7^; -7-[2-(l-fc *J-?V=c=f-)V)-7 *^ J ^M-2-(2'7 V 

/l^)[l,2,4] [1,5-c] \f V ^ W Uk&m 2 9 ) 

mMMS lX°%bfo%> 5-(3,4-^y b=3r^-<V^T5:/)-2-(2-^3J7^)-7-fc K 
n^ixy ^Ml,2,4] b y T^/n [1,5-c] t°y (1.00 g, 2.62 mmol) & THF 

(80 mL) l^fi?U hi) 7^—^**7 J ^ (1.38 g, 5.26 mmol) . ^=^f-?V 
Ty^/^^iyly—h (0.828 mL, 5.26 mmol) *5 J;TJ«1M) J-jvWl* ^ (800 
mg, 5.26 mmol) *1$\7t^ mUX* 1 I^KI«# bfc D KlSSstcfflSlSWTKSrJB^., 
y op*Mftta Lfc„ ^S^r^TK^^^-^^A-e^U iii® Lfc^ N 

zlU—^3^L s 5-(3,4-v>y f^r^y^7^y)-7-[(2-^ h^r^X ;^=^7 
y 3^ v-)y ^]-2-(2-7 p /V)[l,2,4] h U 7/o[l,5-c] t°n^ (630 mg, 1.22 
mmol) & £&@ffc £ UTIR^ 47%T'#fc Q 

#£>n/c S-CM-v 5 ^ bdriX-O-^r ^ y)-7-[2-(l-fc Ko^v'-l^f/Hf 
/P):7 ^ y dr->y ^VV-]-2-(2-:7 y /^)[l,2,4] MJ7'/p [1,5-c] t° y 5: v 5 ^ (600 mg, 
1.16 mmol) &THF (30 mL) Kl^fifU T JV^L >#B^T> 0°C^^*PLfc o 
Si^^^O.95 mol/L^ ^^^v-^A^n ^ KOTHF^ (15.9 mL, 15.1 
mmol) ^X'3^m#Lfcio ^^^©TK^nx., B^ife^^ 

-1-y ^/i^^/i^^y 3^y ^]-2-(2-^ V /k)[l,2,4] b ]) TV * [1,5-c] 
i?:/ (399 mg, 0.774 mmol) &&&ffifch L-TUX^ 67%T?#;fc 0 

#£>*Lfc 5-(3,4-v ? y f^S/^y^7 ^ /)-7-[2-(l-t: Kn^^l-/ f-jVa^f- 
;v)y * y =¥->y ^/V-]-2-(2-^ y /l-)[l,2,4] b y T y* n [1,5-c] t'P^^^Bn 
zJvW* (36 mL) l£jgfl?U fi©7k (2 mL) :}3j;t>*DDQ (529 mg, 2.33 mmol) 
SrflP^U mtr* 5 B^IWflM* Lfc„ a a */u^*5±tJtiSftMW*^>iftA' 

^ff T-e^ Lfc 0 y — A' (4 mL) <fc Wfc& U 2 9 (118 

mg, 0.322 mmol) &r & &J£iSI <b L-TlW 42%T?#fc 0 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.62 (d, 
J=7.6 Hz, 1H), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 5.07 (s, 2H), 5.01 (s, 1H), 1.60 (s, 6H). 
Mass (m/z): 366 <M + +l). 

-83- 



WO 2004/029056 ^| ^^T/JP2003/012158 

IR (KBr, cm 1 ): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
jnmfttir : Ci 9 Hi9N5O3-0.3H 2 O t LT 

HfflHB : C 61.39%, H 5.09%, N 18.90% 

Wh^ffi: : C 61.55%, H 5.33%, N 18.89% 
: 194.0 - 194.2°C 
MMM 3 0 

5-T^y-7-(2-7/^n7^y^iX^^-7P)-2-(2-7i;/V)[l,2,4] hVT^u{l, 5-c] 

t°y ^v'y (<fb«a-46 3 0) 

fcftx.X&fc*ftotc 0 n h fhtz.m.$L&m J—>v OmL) £t)W3ghflU 

fl^fe 3 0 (118 mg, 0.363 mmol) *: ©fe^ t LTl|X^ 48%"e#fc 0 

iH NMR (6 ppm, DMSOde): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.25-7. 30 

(m, 2H), 7.21 (d, J=3.3 Hz, 1H), 7.15 (m, 1H), 6.90-7.00 (m, 2H), 6.71 (dd, 

J=3.3 Hz, 1.6 Hz, IH), 5.16 (s, 2H). 

Mass (m/z): 325 <M + ), 214. 

IRCKBr, cm" 1 ): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
%m^m : Ci 6 Hi2N 5 02F t LT 

: C 59.29%, H 3.72%, N 21.68% 
fhjffi : C 59.08%, H 3.72%, N 21.53% 
m& : 196.8 - 197. 1°C 

mmm s 1 

5-T ^ 7 -2-(2-^ 3J /k)-7-(fc° P ^V-3-^/l-^-^V^ 5v^)[l,2,4] h y 7 n /p [l,5-c] 

t°y (flutes 1) 

HJfc09 2 2 T*# 7-(tert-^^/l^v J 7« ^vl'V y A"**^ ^/l-)-5-(3,4-i7 

^ > ^^yi?;P7 5 / )-2-fe-7 !J ;l/)[l^,4] b y T^n[l,5-c] t° y (2.66 
g, 5.37 mmol) £r THF (60 mL) fc^fi? U 1 mol/L rb7 T^/UT >^E-= «7 A 
y Ktf> THF (8.05 mL, 8.05 mmol) fcbq*^ ^?&T* 1 I*IWHfl# Ufc„ 

sjtfiffRSraae ufcau mm** * / -^-e h y ^ ^ a ^ u 5-(3,4- h 

driX^^^T^ 7)-2-(2-7 y /v)-7-t Kn^V^f Ml,2,4] h y 7/n[l,5-c] 
t°M (1.94 g, 5.09 mmol) «: afeSffci: VXl&m 95%"e#fc 0 

^feftfc 5-(3,4-i^^ h^S^^/UTS 7)-2-(2-^y ^)-7-fc Kn^r^f^ 
[1,2,4] h y ryn[l,5-c]try ^ (500 mg, 1.31 mmol) £r THF (15 mL) \C 
f&ffi L> 3- fc° y —/l- (250 mg, 2.62 mmol) *5 «fc tKv'T /^f I/7)by 7^ 
/UfcXfc?^ (632 mg, 2.62 mmol) ^D^L> 120^-t? 19 B#WHJB£ bfc e KJ&ifc 

&S?:c^vwe.w- vvkj; 19 MJ^-a. W-S'a^U 5-(3,4-v ? ^ h^V5?/U7 5 
7)-2-(2-7 y /^)-7-(t°y v^-3-f/W-^^ ^/P)[l,2,4] h U7/n [l,5-c] bf y 
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5: (312 mg, 0.681 mmol) *:&&mfcb UTUX^ B2%T#fc„ 

#bfrfc 5-(&,4-^^ ^ri^^vvl'T ^ y )-2-(2-7 U A)-7-(3-fc° y *J;V%-*ciy 
^^)[l,2,4l h P Tyo[l,5-c]tf JJ h ]} yjv^rn^m. (6 mL) 

L. T^y— A' (0.333 mL, 3.03 mmol) N f y y ^ ^^A^^Bfe (0.268 

mL, 3.03 mmol) Mx.. 8 H#PbW# Lfc 0 SJ&jRte: 4 mol/L Tk^t;-?- f 

is a UVtz.^ %bfvfcM&*=*9 S ~- A* (15 mL) i:^n*M (4mL) 
<Dm&®M£ «9 L. ft&m 3 1 (147 mg, 0.477 mmol) & SfeS&SI £ LT 

W 70%T*#fc o 

iH NMR (8 ppm, DMSOde): 8.42 (d, J=2.6 Hz, 1H), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
1H), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
1H), 7.35 (dd, J=8.6 Hz, 4.6 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 
(dd, J=3.3 Hz, 1.9 Hz, 1H), 5.12 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR (KBr, cm 1 ): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 
jumfttif : C15H12N6O2 t IT 

MMfe : C 58.14%, H 4.02%, N 27.27% 

ft-^ii : C 58.44%, H 3.92%, N 27.26% 
ife^k : 253.5 - 254.0°C 
H«iJ 3 2 

5-7^ -2-(2-7 V A)-7-(fcf V ?vk>[l,2,4] h V 7/n[l,5t] 

tfbfr*3 2) 

HW4 3 lT*#btv6 5-(3,4-^ b^r^-<^7P7 l 5:y)-2-(2-^yA)-7-t K 
o dr v-y fMl.2,4] h!)7/n [1,5-c] bf D ^ (500 mg, 1.31 mmol) £r THF 
(15 mL) KU&flfU A (250 mg, 2.62 mmol) *3 J:t>*(^T / y 

W^) b y V (632 mg, 2.62 mmol) SrflD*., 120°CT^ 25 NfBB»# 

Lfc 0 Rj&m\z.mnWgfc&MZ., ^nn^/V^T*ttttJLfc„ W^&ftl7kJ5fE^ 

5-(3,4-^y b^f^y^r 5: y)-2-(2-^ y A)-7-(t° y ^v-2-<r )vnr*%s* 

A)[l,2,4] b y jy a [1,5-c] lf!J5^y (132 mg, 0.288 mmol) SrAWfeT^/U^ 
T * £ ttK$ 22%T*#fc„ ffc, 5-(3,4"^^ b ^v^^AT 5: 7 )-2-(2-7 V 
/U)-7-(2-**y fy ^^-1-^At«^A)[1,2,4] h y 7yp[l,5-c]t'!) 5: >>> (362 
mg, 0.790 mmol) *• £ LTUX# 60%-T?#fc o 

5-(3,4-^^ h ^r^y^7 ^ / )-2-(2-7 y /i^)-7-(t° y $?>--2 ->f A^-^v'^ ^ 
A)[l,2,4] h y T^n [1,5-c] t° y 5: (67.8 mg, 0.148 mmol) & h y 
M (lmL) WgfllL, T=y— A (0.333 mL, 3.03 mmol) *5 h V 7^t 
n y ^ V^A-ft^tt (0.268 mL, 3.03 mmol) 5 H#fflMi# ufc Q 
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&j&mz 4 moi/L fomt-r v y tr^mm&Mx., ftsu&xi&m ufc„ # 

x?^;u^—Tsut* MJfa W v' a ^ LfcUL #btbfc@^^^ / — ^ (10 
mL) t DMF (lmL) Oft^iJ: DS»*U ft^3 2 (29.7 mg, 0.0964 
mmol) £ &£f£iH i: 65%"e#fc 0 

m NMR (8 ppm, DMSO-de): 8.16 (d, J=5.0 Hz, 1H), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, 1H), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, 1H), 7.16 (d, J=3. 3 Hz, 
1H), 6.95-7.05 (m, 2H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.29 (s, 
2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 

1434, 1429, 1311, 1268, 1214, 732. 

Ttmftffi : Ci 5 Hi2NeO2-0.3H 2 O'-0.1 C2H5OH t LT 

mmm : c 57.39%, h 4.15%, n 26.55% 

: C 57.36%, H 4.18%, N 26.40% 
: 229.0 - 229.21C 

mmm 3 3 

5-T ? 7-2-(2-^ y 7P)-7-(fc° U ^-4-^/l^r^ ?Vk>[l,2,4] h U 7/o[l,5-c] 
fc-y «b^3 3) 

mmm 31 1 mm^m*m\f\ 3-^ y %?j 4-t° y —m^\x.xk 

}&%fto1t 0 nbfttdmLJ$Ml*^# S~ As (6mL) iUfJjjgftU -ffc^tfe 3 3 

(128 mg, 0.416 mmol) £: fife^ £ LT JR* 39%"e#fc 0 
iH NMR (8 ppm, DMSO-de): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 6.75 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 <M + ), 214. 

IR (KBr, cm-*): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 
Tmftffi : Ci 5 Hi2N6O2-0.4H 2 O t LT 

HS'Htf : C 57.06%, H 4.04%, N 26.34% 

MM* : C 57.10%, H 4.09%, N 26.64% 
i&£ : > 300°C 

mum 3 4 

7-[(N-Ti?^/u-3,4-^^ h^V^W^ /)^^/V]-5-T 5: /-2-(2-7 y 
/^)[1,2,4] MJT^P [1,5-c] fc° y 5: ^ Of fr^fe 3 4) 

2X*mrhtlZ>4t&$f4 2 (250 mg, 0.66 mmol) %^dp*;^ (6 
mL) fciWSfU EDC Wi^y (1.32 g, 1.32 mmol) „ l-tKn^y/MJ7 
✓—/l' (101 mg, 0.66 mmol) *5«tt>*^ (0.15 mL, 2.63 mmol) ^r*B^ N 
•C 72 'tiffflfm Lfc 0 SJcS«Sr*iS U «S'J Lfc i^^Sr^ * / -/i^^ Ufc c 
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v^-e^u mmi-t^ mmrx^rnvtio wm^v^^—r^ (13 

mL) hx-frj—fls (lmL) 0^^$U 9 S^tll U fc&fo 3 4 (150 mg, 0.36 
mmol) £r £ fe^^ £ LT W 55%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, 1H), 7.15-7.25 (m, 1H), 6.70-7.00 (m, 5H), 4.59 (s, 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H), 3.72 (s, 1.2H), 3.71 (s, 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
1.2H), 2.17 (s, 1.8H). 
Mass (m/z): 422 (M+), 215. 

IR (KBr, cm' 1 ): 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
TvMftffi : C2XH22NGO4-0.5H2O t UT 

m®M : C 58.50%, H 5.19%, N 19.42% 

th^g : C 58.46%, H 5.37%, N 19.49% 
: 136.0 - 136.5°C 

5-T 5 J -7-[(N-7« ^ ^-3,4- Y^-^y^iy^JjVT % S)* f- /^]-2-(2- 37 P 
/k)[l,2,4] h!)7/p [1,5-c] t° P 5: v 5 ^ • 1 (<ffc-^#3 3 5 ) 

;MMM 4 2 T?# £>*L5fc^ 4 2 (200 mg, 0.53 mmol) S —tv (16 mL) 

\ZMM U 35%/^ ^/^T/^t KtK^^ (448 mg, 5.22 mmol) ^An^ N ^ 
MT? 2 B^^LfCo M^^7K*ib^^*^- h y VJ* (300 mg, 7.93 mmol) 

mmrxmrni^tio »i/!J^w^v^^77^- (^tn$g$£: 
^-/umm^a^ mj±Txmm\^tio mm&i?4 y/n^x^/v (5mD t 

^y^n fA-TVl^-vuG m L) £gj2ifcc?vu (4 mL) <DM&mM£ U 

3 5 (130 mg, 0.33 mmol) £r &£J£jf| £ 62%Tr#fco 
iH NMR (8 ppm, DMSOcU): 10.83 (m, 1H), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.35 (d, J=1.7 Hz, 1H), 7.29 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, 1H), 7.00 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
Mass (m/z): 394 (M + ), 215. 

IR (KBr, cm-i): 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246, 
1024. 

TnSf^tff : C20H22N6O 3 -1.0HCl-0.l[(CH 3 )2CH]2O-0.7H2O t LT 
MMW. : C 54.57%, H 6.11%, N 18.46% 
ff-MC : C 5453%, H 5.73%, N 18.52% 
iftjft : 153.4 - 153.9°C 
5113 6 
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y-7-T-V J y ?-/U-2-(2--7 V MU,2,4\ b V T V P [l,5-c] \? V ^ i?> (<fb 
&%)3 6) 

lffif!l4 lX^bfl^it^^JA 1 (212 mg, 0.925 mmol) frai^y — )V (12 
mL) U T^P^ (0.192 mL, 2.11 mmol) iMpl, 5 flf P^itilfc Lfc,, ^ 

/»&^JETT«i U ^£&y*y— ;v (l2mL) J^^L-fc^, TKH-ffc*? 
h y ^ A (105 mg, 2.77 mmol) MUX 2 ^r^#b^ 0 

y n n ^/PA-CJlK^^L/t^, / —>V (10 mL) £ DMF (5 mL) <OW& 
MttJlQffitlAU fb^#»3 6 (223 mg, 0.728 mmol) <S:6£JNIi: LTUX^ 
79%T*#fc 0 

iH NMR (6 ppm, DMSO-cU): 7.97 (brs, 2H), 7.90 (d, J=1.6 Hz, 1H), 7.13 (d, 
J=3.3 Hz, 1H), 7.06 (dd, J=8.8 Hz, 7.6 Hz, 2H), 6.78 (s, 1H), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, 1H), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, 1H), 6.31 (t, J=5.9 
Hz, 1H), 4.21 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 (M + ), 214. 

IR (KBj, cm-i): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 
Tumftffi : Ci 6 Hi4N 6 0 t LT 

MMU : C 62.43%, H 4.73%, N 27.26% 

H-IMt : C 62.73%, H 4.61%, N 27.43% 
m& : 279.2 - 279.6°C 

mrnm 3 7 

5-r 5 y-2-(2-7 y /u)-7-(2-a-*y try v^-w/i^y ^/i^)[i,2,4] b y r/n 
[1,5-c] fcr y 5 vis a\&m 3 7 ) 

mmmz 2X%htl^ 5-(3,4-S^y f^^y^7^)-2-(2-7 JJ/U)-7-(2-t 

* y t° y w/uy ^/i^)[i,2,4] h y r/n[i,5-c]t° y>v?y (317 mg, 0.692 

mmol) & h y :7/M" 13 (6 mL) fcMffl L> T= y — ?V (0.226 mL, 2.07 mmol) 
*5J:t»y y/UJ-xi * ? ^xsuft^m (0.183 mL, 2.07 mmol) ZMzl, ^UX 
2 B#i!S# Lfc, S^l- 4 mol/L Tk^b^ b y * AtK^^Hx.. y n o #ca- 

AT^wufc mmm&mTkmm-ry^i/v&x&m^ m^i^ti^ u&rx 
mm Lfc 0 mmtt^* y do mL) «t y w&m* u ^-a-^ 3 7 (184 mg , 0.595 

mmol) %&&MMikVXl&m86%Xnf£ 0 

m NMR (8 ppm, DMSO-de): 8.04 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, 1H), 7.16 (d, J=3.3 
Hz, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.49 (s, 1H), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, 1H), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 308 (M + ). 

IROECBr, cm 1 ): 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 
jzMftffi : CisHujNeCVO.lHaO t t*C 
Mum : C 57.97%, H 3.94%, N 27.28% 
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tUMI : C 58.10%, H 3.97%, N 27.10% 
M& : 239.2 - 239.6°C 

mmm 3 8 

7-Tir^-/l-5-T^y-2-(2-7U^)[l,2,4] h y Ti/t3[l,5-c]t 0 y <A\&to 
3 8) 

mmm ist mm^^m^\ 2-(3- f y ^/^^ ^^m-i,s-^ 

*y?^&hV zf^-Ml"^- h^^tf^^^Xfcft^TRjftSrfTVV 5-(3,4-^p< 
f^y5?^r§ y)-7-(l"^ h^;>tf^/^)-2-(2-7 y^)[l,2,4] M)7'/n 
[1,5-c] bf y 5 ^ (1.38 g, 3.27 mmol) ft- SfelSft: £ ItW 63%T*#fc 0 

#6>Hfc 5-(3,4-^^ b^v^^v^T ^ /)-7-(l-^ b *r$'}f~/U)-2-<2-'7 y 
/W-)[l,2,4] h y 7/o [1,5-c] t° y ^ (1.00 g, 2.37 mmol) £ THF (60 mL) 

&£xmm* domL) u mum (o.3mD ^an*., ifit« 

2 ^mmW\^tc 0 Rfom*:? PnWTJ*RU 2 mol/L 7K^fb# y ^AtK^ 
it»Lfc«* ^JETT'iit, 7 i Ti?^/t-5-(3,4-v^ h^^y^T? 

/)-2-(2-7 y yv)[i,2, 4] b y ry p [1,5-c] t?y 5$^fcfi£j£*i: u-c#fc 0 

#e>^a^4fcSr^t2np«^^ (18 mL) ^^?U 38®* (1 mL) *3± 
TJ^DDQ (807 mg, 3.56 mmol) SrJBx., tl&T*4^Fli#Lfc 0 m^nn 
*^A*3.fctf 1 mol/L 7kg^b# y !> ATk^^Px., #8cLfc„ ^®m*miM 

X/H? b y ^a. W V a yU 3 8 (403 mg, 1.66 mmol) 2r|t&&@#: 

t LTlfc^ 70%T?#fc o $ b 3 8 Sr^-* / «fc 5 fi^dl L> Hfi-fe 

iH NMR (8 ppm, DMSOde): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.43 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 2.60 (s, 3H). 
Mass (m/z): 243 (M + ). 

IR (KBr, cm" 1 ): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 
jmfrffi : CnH 9 N 5 0 2 h UT 

: C 54.51%, H 3.84%, N 29.13% 
fHHtt : C 54.32%, H 3.72%, N 28.79% 
: 221.2 -22 1.5°C 

mmm 3 9 

5-7 ^ / -7--<y)/^^2-(2-7 P ^[1,2,4] h D7/n [l,5-c] tfy =• ({fc^fe 

3 9) 

fll#*<l (1.00 g, 2.59 mmol) SrDMF (30 mL) fcig#U tf ^ b y 
*X (2.37 g, 3.89 mmol) $3£XJ}?X M)7x=;^X7^y^7^!)A^n 
y K (91.0 mg, 0.129 mmol) Srflnx.. 100°C-C 9 Ltc 0 Rj&Wi&WLJZT 

x*mffi u n y ^ (FiorisiiR) ^D?h^77^ mmwm 

D-y t^xf/wi^i) 5-(3,4-i?^ b^v^^v^T ^ 7)-2-(2- 
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7 V Ad-1- b y ^f^^=MU4I h y T^n [1,5-c] fc°y ^ v?^ (1.01 g, 1.58 
mmol) Sr^fe?ft^i: LTlR^61%T*#fc 0 

#&*bfc 5-(3,4-^^ h^v^<y^7 5 /)-2-(2-7 !J/0-7- f y ^^^^ 
Ml,2,4] h !J T y n [1,5-c] t° V ^ i?>- (500 mg, 0.781 mmol) & THF (25 mL) 
fcSffU tf^ h y -y au^jvars^-y 4 i/s^W&W n y K (55.0 mg, 0.0781 
mmol) feit^^b^O-^-Y/^ (0.180 mL, 1.55 mmol) 10 B^iSfifD L 

7--<^y-r/l-5-(3,4-v ? ^ h> JVT 5 /)-2-(2-7 ]) A-)[l,2,4] MJT^n 

[l,5-c]fc°y (281 mg, 0.617 mmol) & &&@#<k tt W 79%"e#fc„ 

#e>nfc 7--<^y-r/i-5-(3,4-v>^ f^s-~<:/^T 5: y)-2-(2-^ y a-)[i,2,4] 

b y 7/n [1,5-c] t°y 5 v 5 ^ (230 mg, 0.505 mmol) 3rv^ n cz ^ ^ (22.5 
mL) U ^©7K (1.2 mL) :}3£tJ*DDQ (344 mg, 1.52 mmol) ZJlUx.^ 

ttt 12 ^m^bfco S^^>no^A^J;tJ«MW7Ko^^^#\ 

— (10 mL) X?W^U ^4^3 9 (81.3 mg, 0.266 mmol) 
L-CJW 53%T*#fc 0 

iH NMR (8 ppm, DMSO-ds): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
1H), 7.26 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm' 1 ): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
Tumfttir : CieHuNsOa • 0.1 H 2 0 t LT 
: C 62.52%, H 3.59%, N 22.92% 
thrift : C 62.58%, H 3.68%, N 22.81% 
: 229.2 - 229.7*C 
HWU4 0 

5-7 5 / -7-(4-7/l/ta^yy^;U)-2-(2-7 y ^[1,2,4] hPT/o [l,5-c] fcf V ^ 

Wb^#?4 0) 

;ftfc@#::So^ / -A- (10 mL) £ DMF (1 mL) <D)i^lT»it, ^ 

114 0 (138 mg, 0.426 mmol) £ 6 t LTlR^ 36%-C#fd 0 

iH NMR (8 ppm, DMSOde): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 

7.97 (d, J=1.6 Hz, IH), 7.39 (s, IH), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 

J=3.3 Hz, IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH). 

Mass (m/z): 323 (M + ). 
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IRCKBr, cm 1 ): 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 



mm 
w-imic 



C16H10N6O2F • 1.0 h 2 o t tx 

C 56.35%, H 3.72%, N 20.43% 
C 56.31%, H 3.54%, N 20.52% 
MM : 228.3 - 228.5°C 
Hli$|4 1 

5-T 5 7 - 7 -^^ ^ ;k-2-(2-7 y ^)[1,2,4] MJ 7 ^ n [l,5-c] t° y 5; (At&fyl 
4 1). 

MMM 2 2 T^fettSft-fr* 2 2 (800 mg, 3.46 mmol) & DMF (140 mL) 
fcl*fl?U ~mt^r^^> (12.00 g, 138.4 mmol) *%\\7t, M"^20^WJt^ 

4 1 (550 mg, 2.40 mmol) «r&£J£iHi£ LTJR^ 69%t?#fc 0 
4 1 3r^* J -;v «fc t) U SfefeSifl £ bT#fc 0 

iH NMR (8 ppm, DMSOde): 9.85 (s, 1H), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
1H), 7.56 (s, IH), 7.25 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 229 (M + ). 

IRCKBr, cm 1 ): 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
Ttmfrffi : C10H7N5O2 t LT 

MMi$. : C 52.12%, H 3.02%, N 30.61% 

tUMI : C 52.40%, H 3.08%, N 30.56% 
m& : 270°C (frffi) 

mMM4 2 

5-T ^ y -7-(3,4-i^ h ^ V^S^T ^/^ 5vk)-2-(2-:7 JJ A-)[l,2,4] h])T^ 
d [1,5-c] t° JJ ^ v 5 ^ • 2 Mb^to 4 2 ) 

3 1 mmttfe&mw ik&m 2 =Hb-^4 1 ^^Tsjssrff o^ 0 

m%^* / (10 mL) «t tJ ?33£ifl U fl^4fc 4 2 (200 mg, 0.44 mmol) 
SfeNnSi: LtW41%t*#fco 

iH NMR (8 ppm, DMSOde): 9.75 Cm, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
IH), 7.31 (d, J=1.6 Hz, IH), 7.23 (d, J=3.3 Hz^ IH), 7.21 (s, IH), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, IH), 6.97 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.7 Hz, IH), 
5.50 (brs, IH), 4.20 (brs, 2H), 4.06 Cbrs, 2H), 3.78 Cs, 3H), 3.77 Cs, 3H). 
Mass Cm/z): 378 (M+-2), 215. 

IR (KBr, cm-i): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
Thmftffi : Ci9H 2 oN 6 03-2.0HCl ■ 1.5 H 2 0 t LT 

MMfe : C 47.58%, H 5.07%, N 17.43% 

th^#[ : C 47.50%, H 5.25%, N 17.50% 
Sfc6 : 241.2 - 241.5°C 
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mmmi 3 

5-T 5 J -7-[(3,5-i^ b tciS^lsZt/UT ^ /)* ^M'2<2-y V A-)[l,2,4] hPT/ 
P [1,5-c] t" y =• S?^ • 2 ttlfeifc (ffc^ 4 3) 

>V (6mL) «fc 9 S^iH U ^#14 3 (350 mg, 0.77 mmol) 
GMMib ItW 71%T#fc 0 

iH NMR (8 ppm, DMSOds): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.22 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 6.53 (t, J=2.0 Hz, 1H), 6.10 (brs, 1H), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s, 6H). 
Mass (m/z): 380 (M+), 215. 

IR (KBr, cm 1 ): 1676, 1626, 1606, 1564, 1430, 1155. 

jtmfttix : Ci9H 2 oN 6 03-2.0HCl • 0.3 H 2 0 ■ 0.2 C2H5OH t UT 

mMU : C 49.68%, H 5.27%, N 18.00% 

f+^-fii : C 49.79%, H 5.13%, N 17.96% 
MM. : 238.5 - 238.7°C 

-7-[2-(2- tf ]) V/V)^;VT ^ J * ^vI^]-2-(2- ~7 V /V)[l,2,4] fDr^o 
[1,5-c] t° V % ' 2 i^ifi; (^#J 4 4 ) 
WJ4 £ l^fc^rC, ^#/ 2^b^#J4 l^x.TSJS«rfTofc 0 #£> 

J —>V (10 mL) N DMF (2 mL) <fc «9 Wfefa U 4 4 (92 mg, 0.22 

mmol) Z: 6 t W 20%T^fc o 

W NMR (8 ppm, DMSOds): 9.76 Cm, 2H), 8.73 (d, J=4.9 Hz, 1H), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.73 (d, J=7.9 Hz, 
1H), 7.66 (dd, J=7.2 Hz, 4.9 Hz, 1H), 7.22 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, 1H), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 (M + ), 215. 

IR(KBr, cm 1 ): 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
Ttmfttif : C17H17N7O • 2.0 HC1- 0.2 H 2 0 t UT 

mmiU : C 49.66%, H 4.73%, N 23.66% 

H^-fit : C 49.57%, H 4.75%, N 23.80% 
Sbft : 249.5 - 249.7°C 
H»J4 5 

5-T ^ y-7-[2-(N-T-fe^-^T ^ y)^.f-/UT 5/^ ^/^]-2-(2-^ y ^)[1,2,4] h V 
T-/n [1,5-c] t°y ^v>^ (fc£^4 5) 

#b*Lfc3|a£j&$J&^ y -/kj; «9 #^h b b U 4 5 (40 mg, 0.13 mmol) 
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LTlfc^ 12%T?#fc 0 
iH NMR (8 ppm, DMSO-cU): 7.92 (d, J=1.6 Hz, 1H), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.96 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M + ), 214. 

IR (KBr, cm 1 ): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
7C*##f : C14H17N7O2 ttT 

mmm •. c 53.38%, h 5.53%, n 31.14% 

fh#jit : C 53.33%, H 5.43%, N 31.09% 
MM> : 190.5 - 190.9°C 

(±)-5-T 5: J -2-(2-7 V A-)-7-[(2-;* h =5rv"l-^ f;l^xf;i,)7 5 / * ^][l,2,4] f 

yr/p [i,5-c] t° v ^ v 5 ^ • 2 mmm. ut&m 4 6 ) 

(5mL) ctDff^U fM4 6 (101 mg, 0.27 mmol) 

iH £ LT JRSJ5 25%T*#fc„ 

iH NMR (8 ppm, DMSOds): 9.00-9.10 (m, 2H), 7.88 (d, J=1.6 Hz, 1H), 7.87 
(brs, 2H), 7.20 (s, IH), 7.18 (d, J=3.3 Hz, IH), 6.69 (dd, J=3.3 Hz, 1.6 Hz, IH), 
5.10 (brs, IH), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, IH), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 (M + ), 214. 

EEt (KBr, cm- 1 ): 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
Ttmfttir : Ci4Hi8N 6 O 2 -2.0HCl-0.2 H 2 0 t LT 

mmi$. : C 44.42%, H 5.57%, N 22.03% 

W-IMfC : C 44.38%, H 5.43%, N 22.18% 
jgfejft : 191.4 ■ 192.2t: 

mmm4 7 

5-T% S-2<2-7 U/^)-7-[3-(2-^-dry \fn ]) v^-W/l^TTn \fjV~T % 
/l^][l,2,4] YVryn [1,5-c] fcf V 5 *?^> ■ 2 (flS-fr* 4 7 ) 

H»iJ 8 £ R«^^fe"C% 2 ^ik-frm 4 1 ^ftx.TK^?rfTofc 0 #fe 

^fS—zU (6mL) iUSJSSU »4 7 (181 mg, 0.42 mmol) 
A £ ttW 39%T?#fc 0 

iH NMR (8 ppm, DMSOds): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
IH), 7.23 (s, IH), 7.22 (d, J=3.3 Hz, IH), 6.73 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.12 
(brs, 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass (m/z): 355 (M + ), 215. 

HtCKBr, cm 1 ): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
M& : 229.1 • 229.8'C 
HJ60!l4 8 

5-T 5 J -l-iA-^jV^^ i?>H/l/^ ^v^)-2-(2-:7 y A-)[l,2,4] b!)7^n 
[l,5-c]^y • SjftHfttt (flS-6*4 8) 

y -/V- (10 mL) i: DMF (5 mL) ©fl^^f =fc 9 U -fb^^J 4 8 (75 

mg, 0.17 mmol) 3r i: LTlfcsp 16%T^#fc 0 

iH NMR (8 ppm, DMSO-de): 11.87 (m, 1H), 8.17 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.32 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass (m/z): 327 (M + ), 215. 

IR (KBr, cm-i): 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
jmfttir : CieH 2 iN 7 O-3.0HCl-0.1 C2H5OH t LT 

HSMii: : C 44.14%, H 5.73%, N 22.32% 

tt-IMSC : C 44.08%, H 5.62%, N 22.21% 
Sfe^C : 262.0 - 262.4°C 
HWJ4 9 

5-T ^ 7 -2-(2-7 y /W-)-7-[4-(2-y b^^^^/^t'^^^^-l-f /^^ ^/l^][l,2,4] 
h y 7/n [1,5-c] fc° y ^ v 5 ^ • 2 jftSHft ({fr^#> 4 9 ) 
HWJ4 8 tmmttmX\ 4-^/m°^v : ^£r4-y b^r^c^t"^^ 

Mj£Tx*mmi,tz.m, mwt^* (i6mD ^dmf umD ©m-a^ss 

«fc «9 B^iSr U fc-£4fe 4 9 (287 mg, 0.667 mmol) & t LTlR^ 51% 

iH NMR (8 ppm, DMSO-de): 11.85 (m, 1H), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.32 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 (m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 (M + +l). 

IR (KBr, cm-i): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
jcmfrVr : C17H2aN7O2-2.OHCl-O.2H2O t LT 
H$Hi£ : C 47.09%, H 6.13%, N 22.56% 
fUMI : C 47.05%, H 5.90%, N 22.59% 
: 245.3 - 246.0°C 
5 0 

5-T 5 7 -7-[4-(i/^ n tVl^y ^vvOfcV^ ^^-l-^T^y ^/^]-2-(2- 7 y 
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/k)[l,2,4] h V T^n[l,5-c]b°y 5: v 5 ^ • 2 mMiM. (ft&m 5 0) 

m&to*-, wmTx°mm\^tz.'&. mm*^?s—/i> (14 mD ^dmf (3mD 

9 j| U 5 0 (223 mg, 0.523 mmol) & Sfei&fi t LT 

jRSfs 40%T*#fc o 

!H NMR (8 ppm, DMSO-d 6 ): 11.61 (m, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.27 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, 1H), 0.65 (m, 2H), 
0.43 (m, 2H). 
Mass (m/z): 353(M + ), 215. 

IRCKBr, cm- 1 ): 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
5c*#*f : C18H23N7O -2.0 HC1 • 0.3 H 2 0 t UT 

IIMC : C 50.05%, H 6.38%, N 22.71% 

IHSte : C 50.07%, H 5.98%, N 22.71% 
: 270°C (&ffi 

mmm 5 1 

5-T 5: /-2-(2-7 V ^)-7-(2-^=^)[l,2,4] h y T V o[l,5-c] f y ^ W (fb^ 
5 1) 

n»j i8i mm^mx\ 2(3- b y 1,3-^5*"^ v 

2•(^y^/^^^^/^)^7^^^^T^%^TV\ 5-(3,4-eM h=¥ 

^y^r^ y)-2-(2-7 y ^)-7-<2-^=^)[i,2,4] h y 7/o[i,5-c] try 5 v> 

^ (1.01 g, 2.33 mmol) «: frOT^tV? r*b LTJfc45 90%t?#fc o 

# btLtc 5-(3,4-^^ h *^y^7 5 /)-7-(2-^^^/^)-2-(2-7 y /k)[l,2,4] 
h y 7/ n [l,5-c] t° y ^ S?i^Sr^ a a ^ ^ ( 2 2.5 mL) U S^tK (1.25 

mL) *5£T>*DDQ (1.05 g, 4.63 mmol) SrJBxi, MLT? 3 B*IHHi#Lfco SJtSJS 
^ a n rf^ A*3 <fc t>* 1 mol/L 7k^b^- h y ^AtK^&JRxu #fl£bfc 0 W« 

/ — /u& <9 W&M, U 5 1 (366 mg, 1.29 mmol) £r t L 

T W 55%T*#fc„ 

*H NMR (8 ppm, DMSO-de): 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.91 (d, 
J=3.7 Hz, 1H), 7.69 (d, J=5.0 Hz, 1H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 283 (M + ). 

IRCKBr, cm' 1 ): 1653, 1601, 1556, 1435, 1417. 
: Ci 3 H 9 N 5 OS t LT 

mmm c 55.13%, h 3.42%, n 24.39% 

H-JMt : C 55.11%, H 3.20%, N 24.72% 
: 232.2 - 232.3°C 
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mmm 5 2 

5-7 =• J -2-(2-^ V ^)-7-(2- tf y ^)[l,2,4] MJT^o [l,5-c] fc° y (<fb#^ 
5 2) 

Igffiftf 18i H«fck;frife«rJBV\ 2-(3- b P ^^5A/7xs^l,8-^ 

$m*^Z J—fr (13 mL) J; 5 Wit* U ^#J5 2 (97.1 mg, 0.349 mmol) 

*H NMK (8 ppm, DMSO-de): 8.72 (d, J=4.3 Hz, 1H), 8.32 (d, J=7.6 Hz, 1H), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.84 (s, 
1H), 7.49 (dd, J=6.0 Hz, 4.3 Hz, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.6 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm-i): 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
jtm^m : Ci4Hi 0 N6O-0.4H 2 O-0.1 C2H5OH t UT 

MUM : C 58.75%, H 3.67%, N 28.90% 

ffUMtt : C 58.80%, H 3.96%, N 28.97% 
m& : 274.5 - 275.0°C 

mmm 53 

5-t 5 y -2-(2-^ y /u)-7-(3- 1° y ^/v)[i,2,4] byryp [1,5-d t-y^^y Wb-a* 
5 3) 

hjsm 1 8 1 mmttm&mw 2-(3- h y -f^jv* $ ^^7x^;w)-i,3-yt 

# / (5 mL) <£ t> SIS* U 5 3 (180 mg, 0.647 mmol) 

£r£l£J£ff§><k LTltX^ 50%-C*#fc o 

*H NMR (8 ppm, DMSO-cU): 9.32 (d, J=1.6 Hz, 1H), 8.65 (d, J=5.0 Hz, 1H), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (s, 
1H), 7.55 (dd, J=8.0 Hz, 5.0 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm-i): 1668, 1655, 1601, 1560, 1508, 1331, 789. 
5c*##f : Ci4HioN 6 0-0.3 H 2 0 t LT 

mmi& : C 59.42%, H 3.63%, N 29.32% 

fWif : C 59.28%, H 3.77%, N 29.63% 
lfe/£ : 253.2 - 253.6°C 
MMffl 5 4 

5-t ^ j -2-(2-y y ^)-7-(4- 1° y s^)[i,2,4] h y r y n [i,5-c] t o y$v?y (tt&m 

5 4) 

ife^^.TSJt&S:fTofe 0 '&t>*ltz.m.$Lf&M*^# S —/i' (16 mL) ir DMF (8 
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mL) (DU^ffe <fc tJ U ft&m 5 4 (455 mg, 1.54 mmol) £rfi£J£,f| i: 

ITIR$ 59°/o-?#fc 0 

*H NMR (8 ppm, DMSO-de): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm-i): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
7uSf##f : CuHioNeO-l.O HaO t UT 

££$!Mfl: : C 56.92%, H 4.17%, N 28.31% 

tUMIt : C 56.75%, H 4.08%, N 28.36% 
: 279.2 ■ 279.9°C 
mtfaM 5 5 

5-T^ ;-2-(2-7JJ^)-7-(2-7y;U)[l,2,4] h P T^ntl.S-oltfy 5 Ofb*^ 
5 5) 

MMm i 8 1 mmftjjfex^ 2-(3- h y zf^/ux ? ^—/vyiz-i?** y 

?:x^/-M4mt) 5 (114 mg, 0.425 mmol) £rfife 

LlTItX^ 27%-e#fc 0 
iH NMR (8 ppm, DMSO-de): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.89 (d, 
J=2.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 7.08 (d, J=3.3 Hz, 1H), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.68 (dd, J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 267 (M + ). 

IR (KBr, cm-i): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178, 748. 

Tumfttir : Ci3H 9 N5O2-0.1H 2 O t tt 
^$Hi£ : C 57.97%, H 3.32%, N 26.26% 
fUMC : C 58.04%, H 3.45%, N 26.03% 
: 250.2 - 250.4°C 

mwm 5 6 

5-r ? / -2-(2-7 y /p)-7-(5- tr y 5: ^-/u)[i,2,4] hvry*u [1,5-c] tr y 5: «b 

^5 6) 

1 8 1 mm^^m^^s 2-(3- h y ? ^=/v)-i,3-^^- 

U±f&m$:^? J -MlO mL) <£ <9 f¥l£iH Ufl^#> 5 6 (117 mg, 0.419 mmol) 
*&&mgkb ITU$ 13%T?#fCo 

!H NMR (8 ppm, DMSOde): 9.48 (s, 2H), 9.27 (s, 1H), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, 1H), 7.80 Cs, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
1H). 

Mass (m/z): 279 (M + ). 

-97- 



WO 2004/029056 




T/JP2003/012158 



IK (KBr, cm 1 ): 1677, 1650, 1622, 1570, 744. 
yumftffi : Ci 3 H 9 N 7 O-0.5 H 2 0 t UT 

M®M : C 54.23%, H 3.37%, N 33.80% 

ft-^tt : C 54.17%, H 3.50%, N 34.01% 

m& : 27i°c <&m 
nmm 5 7 

5-T 5 / -7-(3,5-^p< y^^-y— ?V-4r4 /U)-2-(2-7 V A-)[l,2,4] hVT^ 

n [1,5-c] t° y ^ v 5 ^ tfb£>4& 5 7 ) 
HffiW2 £IBM8t3tofrife&JBV\ 2-*/i^/K7o^/w}n<^£- 3,5-^^^/W V 

;V (15 mL) £ 9 S$£e§IL, fc£^5 7 (415 mg, 1.40 mmol) k L- 

TIK^ 33%T"#fc 0 

iH NMR (8 ppm, DMSOde): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 <M + ), 281. 

IR (KBr, cm-i): 1652, 1610, 1600, 1545, 1508, 1326, 1215. 
Tbmfttif : C14H12NGO2 k L"C 

HiBHit : C 56.81%, H 4.14%, N 28.63% 

ff-^fi: : C 56.75%, H 4.08%, N 28.36% 
MM. : 227.8 - 228.5*0 

mmm 5 8 

5-T ^ 7 -7-(2-T 5 / ^T^-/l-4-f /k)2-(2-T V /k)-[l,2,4] h V T^u [l,5-c] fc° 
y (fb^#J5 8) 

HffiM3 8T*#blx6 5-(3,4-v»/« h^->^<^^/UT ^ y)-7<l-^h^->}f^ 
/^)-2-(2-T ]) /k)[l,2,4] b ]) T [1,5-c] t° (4.53 g, 10.8 mmol) $r THF 

(135 mL) ^^T^SWtK (135 mL) U N-^n^--«<^ 

5 K (1.91 g, 10.8 mmol) ^*B^ N 1 Bf H5«#Lfc 0 50»&g£g^?v^ 

^s^^-csyftu mm^tz.^ m,mTx-mm\^s 7-(2-^n^T-fe^)-5-(3,4- 

^e/-<y^7 ^ y )-2-(2-^ y /^)[i,2,4] h y t y n [1,5-c] t? y ^ ^ 

(5.09 g, 10.7 mmol) &*§.£^ £: LTiR$ 100%T*#fc o 
#fettfcft^^ (2.00 g, 4.20 mmol) ^v^nn/^^ (180 mL) . 
?k (10 mL) K:M?U DDQ (3.82 g, 16.8 mmol) ^Mx.. ^MTQ 12 B#PbW# 

7fr/UJ*X* h y U~-i/ 3 yt^ 5-T $ / -7-(2*^n -tTirfvl^-te-^ y 
/^)[1,2,4] f y Tya [1,5-c] t° y ^ v>>- (593 mg, 1.84 mmol) %U$if&mk LT 
Ifcsp 44%T?#fc„ 
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#£>*bfc&£j&#7 (500 mg, 1.55 mmol) £r^/ — ;V (50 mL) icfc&ftu 
(236 mg, 3.10 mmol) SrJp&T 3 KJSiSSri&BETTfifc 
iU »«£&ffifpmW7K-CifcJ£Lfc8L nhfotzMZiim)*^* (10 mL) 
i: DMF (10 mL) ©fi^SiJ: 5 f^Jr U fl^fe 5 8 (404 mg, 1.35 mmol) 
SrH^^ £ L-T W 87°/oT*#fc 0 

iH NMR (8 ppm, DMSO-de): 7.97 (s, 1H), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
1H), 7.27 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 
Mass (m/z): 299 (M+). 

IR (KBr, cm 1 ): 3376, 1652, 1647, 1605, 1570, 1531. 
fife/Si : 299.2 - 300.0°C 
H%0!l 5 9 

5-T ^ / -2-(2-^ !) ^)-7-[2-(2-^E-/l^#; y / 5 7 )f 7 / -;l-4-f 

/kl[l,2,4] h V Tyn[l,5-c]tfy 5: v>>- «b^5 9) 

^WJ 5 8 t?#e>n« 5-T 5 y-7-(2-^n ; e7t^)-2-(2-7 !) /k)[l,2,4] f U 
7/n [1,5-c] t° V 5: (300 mg, 0.932 mmol) / — ?V (30 mL) 

L> l-(2-^U;xf;l/)-2-f^i (353 mg, 1.86 mmol) $r#n?L s S^pffljfi- 

/ -/^ (12 mL) £ DMF (6 mL) (D^^J: tJ U fl^ 

®5 9 (275 mg, 0.667 mmol) SrHfefeii £ L-TIW 72%T?#^ 0 
*H NMR (8 ppm, DMSO-de): 7.87 (d, J=1.4 Hz, 1H), 7.58 (brs, 2H), 7.35 (s, 
1H), 7.23 (s, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.68 (dd, J=3.3 Hz, 1.4 Hz, 1H), 
3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (m, 
4H). 

Mass (m/z): 413 (M + +l). 

IR CKBr, cm 1 ): 1662, 1654, 1646, 1600, 1569, 1560. 
m& : 274.7 - 275.0^ <&ffi 

mmm 6 o 

5-7^-2-(2-7!) /t-)-7-(lH- if 9^-/^-3-4 /^)[l,2,4] M)7/p [l,5-c] fc° y 5 
(flS-a-»6 O) 

I^JiM 3 8 T'#e>^5 7-Tir^/k-5-(3,4-^y h^rV^V^T ^ / )-2-(2-I7 
y A-)[l,2,4] MJ7)/n [1,5-c] fcf y v 5 ^ (1.00 g, 2.54 mmol) Sr N,N- Tvk 
*/^7 5: Kv>^ 7-/lsT±*—/U (20 mL) U 140^^ 3 mmMW L-fc,, 

KJ&«£«:»BETT«8& LfcgL aSSr^^y— (30 mL) fc$#?L N fc 
^ • 1 TKfP^J (0.250 mL, 5.15 mmol) SrflPx., 1 l$|RiaB3£ L-fc„ SJsSJfcSr^fflT? 
&#»#U *fttJLfc@^Sr^Lfc^ N ^*y-/k7?gfc#L, 5-(3,4-i^ 

[1,5-c] b°y s&^&m&j&mk i>xmc 0 

#e>^fc&^#)Sr^aD7js/l^A (135 mL) KHg$?U ^WtK (7.5 mL) 33 
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£ t/DDQ (1.76 g, 8.64 mmol) &MtL* MUX 9 NPW«^ Lfc. 2 mol/L 

/ (10 mL) t DMF (5 mL) «9 S^iH U 6 0 (175 mg, 

0.655 mmol) & fi&^tfl i: LT W 26%T*#fc 0 

iH NMR (8ppm, DMSO-de): 12.88 (brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.70-7.72 
(m, 3H), 7.40 (s, 1H), 7.17 (d, J=3.0 Hz, 1H), 6.80 (d, J=1.6 Hz, 1H), 6.69 (dd, 
J=3.0 Hz, 1.7 Hz, 1H). 
Mass (m/z): 267 <M + ). 

IR (KBr, cm 1 ): 1645, 1610, 1525, 1510, 773. 
TumftVr : C12H9N7OO.I H 2 0 t LT 

MMU : C 53.41%, H 3.52%, N 36.74% 

tUMtt : C 53.57%, H 3.47%, N 36.44% 
: > 300*0 
MMM 6 1 

5-T 5: / -2-(2-7 y /k)-7-(4- fc Ko 3->-^ ?7K7;c=/l/)[l,2,4] f!)7/o[l, 5-c] 

i^y^^v ut&m6 1) 

1 0T-#f>tl5 5-(3,4-^ h dri'^^/I-'T 5: /)-7-(4-*/l^/K7^ = 
/k)-2-(2-:7 y /1^)[1,2,4] h y T>/n[l,5-c] t° V * (1.00 g, 2.20 mmol) # 
J—)V (125 mL) fcmm^, ?kmik&Vm-rh y (250mg,6.60mmol) & 

mmm^mimm^y^i'V &xmk^ mmvtc^ mmrx^mi^tio mm 

XJf/U? n^hi/^^^f — (*M^j8£ : ^ n n jft/i^ t * # J —}V<om& 
mm TfttSU 5-(3,4-^^ h=3f^y^vT5;)-2-(2-7y;0-7-(4-t Kn^ 
%/* ^7*=/u)[l,2,4 f y T ^n[l,5-c]t°y 5^ (947 mg, 2.08 mmol) & 
Jfc* 95%T^tfc 0 

nbtlft 5-(3,4-^ h^riX^^/^r^ /)-2-(2-7y/l/)-7-(4-t Kn^^ 
/i/7x=/u)[l,2,4] f D 7^ n[l,5-c] t' y ^ i?y?r^^ n n > ^ y (90mL) N M 
WtR (5mL) fof&ffi U DDQ (1.45 g, 6.39 mmol) n.T* 2 H$INH1# 

bfco ^&&*?&Lfcfi&?&mW7Mz:S£V>;E$U ^fflbfcH#:Sr^^y>-/u (15 
mL) £ DMF (6 mL) (D^^^J; 5 Ufcl^ 6 1 (200 mg, 0.651 mmol) 

& £ ITIK? 31%-C#/fc 0 

iH NMR (8 ppm, DMSOde): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.53 (s, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, 1H), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.29 (t, J=5.6 Hz, 1H), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 <M + +l). 

IR (KBr, cm' 1 ): 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 
5nSf : C16H13N6O2 • 0.2 H 2 0 t LT 
: C 61.92%, H 4.34%, N 22.45% 
tUMIt : C 61.81%, H 4.34%, N 22.53% 
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m& : 239.6 - 239.9°C 

mmm 6 2 

5-7 5 /-2-(2-7 y /u)-7-(3-fc Kn^f/n?y $^-6-f /U)[l,2,4] h U T^n 
[1,5-cl^y S ({b^ft6 2) 

G (2.00 g, 5.19 mmol) DMF (50 mL) fcfc&S? U 2(3- tf P S^-4- 
h V ^W^^-l^^t^yyV (3.43 g, 7.79 mmol) *5«fctJ<tr* bp7 
i=/l/^7^y^7v ( !)^D!J K (365 mg, 0.519 mmol) Sr^^ N 110°C 

^ y — /K^jS^SK) ^*»^U 7-[3-(l,3-i?t^r y 7 ^) 1^ 9 i?y-6-f 

/k|-5-(3,4- v>7< h dr^y^T 5 / )-2-(2-7 y /^)[l,2,4] MJT'/o [l,5-c] t° y 
S ^ (2.12 g, 4.24 mmol) Srtefeifctttfc k LTJKsf* 82%"e#fc 0 

#fe*Lfc 5-(3,4'^^ h^^y^7^)-7-[3-(l ) 3-my7^2->f^)t' 
y v?y-6^^]-2-(2-7 y /k)[l,2,4] b y Ty n[l,5-c]tr y 5 S^Sr THF (30 mL) 
\Z.mf$ U2 mol/L £R(30 mL) SrjbP;fc. x ^iB.-e 3 H#p H ^l# bfc c RlfcWtK 4 mol/L 
TK^fc-7- b y ^AtK^^Ux., ^ nn^fitU Lfc #HWi St&tMUKN' 

al^— •✓'h^U 5-(3,4-^p* h ^S^i/S^T 5 /)-7-(3-^/l^5;/H; o y ^^-6--f 
;v)-2-(2-7y;i/)[l ( 2,4] h y T V n [1,5-c] fc° y 5 (780 mg, 1.71 mmol) 4r» 
bTiR^ 40%-e#fc o 
#£>*Lfc 5-(3,4-S^ b^^^^v'/VT 5 y)-7-(3-*7l/?/utfy v^V-e-^/l-) 
-2-(2-7 y /k)[l,2,4] h y T^n [1,5-c] t° y 5 (620 mg, 1.36 mmol) # J 
(62 mL) ^nn*M (40 mL) <Dm&mmz.W&^ 2k*ffcsfc#3lW- 
b y 7A (257 mg, 6.80 mmol) ^*n^L. Mt« 1 B^^Lfc 

«iflL.fc& % S£JBET-t?»*S U 5-(3,4-^ f^^y^7 5/ )-2-(2-7!J 
/P)-7-(3-t Kndr^^^/utfy i?^-6-^/V-)[l,2,4] b y 7y*o[l ) 5-c]t°y 5 
(593 mg, 1.30 mmol) Sr SfeSffc £ LtW 96%T#fc„ 

5-(3,4-v ? ^ h ^-i/^O-^T ^ 7)-2-(2-7 V /^)-7-(3- 1 Kn ^ 
^tr y ^^-6--r^)[l,2,4] h y T^* n [1,5-c] fcT y ^ ^ (401 mg, 0.879 mmol) 
* by g^Sfe (8mL) JCS#PU T = y— A' (0.961 mL, 0.879 mmol) 

£5 it/ h y * ? >X/l>fcl/m (0.777 mL, 0.879 mmol) &M?t, ^UT* 

#k;ftfc@#:£r^* y —jv (12 mL) £ DMF (9 mL) <0$&£4gj)jU Q W&gk U 

6 2 (152 mg, 0.493 mmol) «: 6 LTifcsp 56%T*#fc 0 

iH NMR (8 ppm, DMSO-de): 8.66 (s, 1H), 8.30 (d, J=7.9 Hz, 1H), 8.10 (brs, 
2H), 7.95 (d, J=1.6 Hz, 1H), 7.92 (d, J=7.9 Hz, 1H), 7.83 (s, 1H), 7.25 (d, J=3.3 
Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.43 (t, J=5.2 Hz, 1H), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm-i): 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
TumftVt : C1BH12N6O2 • 0.2 H 2 0 t L-T 

Mfflffi. : C 57.74%, H 4.19%, N 26.76% 

fHWB : C 57.76%, H 4.01%, N 26.94% 
MM. : 292.8 - 293.2°C 

mmme 3 

6-7 5 J -2-(2-7 V /W)-7-[4-(l-fc K n ^ f;kx^) 7 x ^^][l,2,4] h V 

1 0 T*#btt§ 5-(3,4-v^ h *%"<Z/%?;VT ^ J )-7-(4-tJv^ 5: >V7 
jU)-2-(2-y V ^)[1,2,4] h V T [1,5 c] fcf V ^ W (1.00 g, 2.20 mmol) 
;->V (50 mL) tmm^ (lOmL) (D^^^^^f U ffimM (940 mg, 5.50 
mmol) $5£Xf0.5 mol/L zKiMb?- ^AtK^ (22.0 mL, 11.0 mmol) SrflD 
;t, a6#T, ^MT'7B#^fi#Lfc 0 SlSRJcaki: 2mol^*^SrAPx., 

faV-^aVU 5-(3,4-^^ b^^y^7 5 / )-7-(4-^/^4?^riX7 ;n=. 
/l^)-2-(2-^ u /i^)[i,2,4] b V 79 n [1,5-c] tf U 5: (856 mg, 1.78 mmol) Srifc 
^81%-e#fc 0 

#P>tbfc 7-(4-^/^dfv^7^^yv)-5-(3,4-v f 7< b *c*S^I/*SjV7 % /)-2-(2-^ 
y /V)[l,2,4] M)7/n [1,5-c] t o y^v?y^^Dn^^y (50 mL) U 
Wi/^oy K (5.00 mL, 57.3 mmol) SrJDJt, 2^iS^Lfc 0 £0»£r 
^JETT^IiL. g^*^*/-^ (100 mL) SrJn*., 72^P^#Lfc„ 

TlfigL, S-te^-v 5 ;* h^rv^^^v^/^T^ y)-2-(2-^ y ^)-7-(4-^« h ^^/Wj? 
^;V)[l,2,4A h y T^n [1,5-c] \f y ^ (830 mg, 1.71 mmol) SrJfc* 

7 )-2-(2-7 y /l^)[l,2,4] h y T y n [1,5-c] t° y 5 ^ V (580 mg, 1.20 mmol) & THF 
(30 mL) L> Tfrdt ^#ffl^T^0°C^^*P Lfc 0 RfSfi^fc 0.95 mol/L 

* *f-)V^rtf%*/f?&~7xi % h*<DTHFWi& (14.3 mL, 15.0 mmol) SrITU ^ 

MT*3^ra^#ufco s^^wtk^px.. mm^^xmmistio mmm* 
^m,m^^^^^x^,mu mm\^tc^ inTTgit, 5-(3,4-^ b* 

^y^75 y)-2-(2-7 y /l-)-7-[4-(l- 1 Kn^t/-l^f^xf;!/)7x = 

/v][i,2,4] h y ryn[i,5-c]t°y ? z?><Dm£.j&m*mtc. 0 

%hfottmLma*V>7v-v*$^ (54 mL) fc»»U Mm* (3mL) S3 J: 
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Xf DDQ (958 mg, 4.22 mmol) SrAPx,, 3 NfF^^ bfc 0 KJEfiSfoSr* n a 

y (4 mL) «k «9 U ffc^ 6 3 (132 mg, 0.394 mmol) £r 

i: LTiR^ 33%"e#fc 0 

*H NMR (8 ppm, DMSO-cU): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.10 (s, 1H), 1.47 (s, 6H). 
Mass (m/z): 336 (M + +l). 

ffi, (KBr, cm' 1 ): 3500, 1660, 1655, 1599, 1550, 1228. 
Ttmfrtif : Ci 8 Hi7N 5 0 2 t t"C 

HSlHiS : C 64.51%, H 5.32%, N 20.55% 

tHM* : C 64.47%, H 5.11%, N 20.88% 
jKA : 246.0 - 246.6°C 
»J6 4 

5-T^ /-7-^/l^-2-(2-7 3;/l/)[l,2,4] h V n[l,5-c]t? P 5: v 5 ^ Ofe^lfce 4) 
HJSM 2 2 -e# 7-^^-5-(3,4-^^ h ^S^VSM'T ^ /)-2-(2-^ y 
/^)[l,2,4] f V r^n[l,5-c]t°U 5: g, 4.54 mmol) on^^y(18 

mL) te$g#U M^7k (1.0 mL) ^5 J^t^DDQ (1.55 g, 6.81 mmol) &Ha%.* 
^UX* 5 B*WJf# Lfc. SJ«£:^ n n U 2 mol/L h V 

Va^bfcgL #fe*LfcHfr*it^/— ^J:9ISI**U 1^116 4 (118 mg, 
0.46 mmol) & £ LTIR^ 10%T?#fc o 

iH NMR (8 ppm, DMSOde): 7.91 (d, J=1.9 Hz, 1H), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.79 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.9 Hz, 1H), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 (m, 2H), 0.91 (t, J=7.3 Hz, 3H). 
Mass (m/z): 257 (M + ). 

IR (KBr, cm-i): 1666, 1606, 1558, 1421, 1382, 748. 
ynmfttif : C13H15N6OO.I H 2 0 k LT 

HSMtt : C 60.14%, H 5.74%, N 27.34% 

ft^lS : C 60.26%, H 5.91%, N 27.03% 
: 155.0 - 155.3°C 
HJ£#iJ 6 5 

5-T ^ /-2-(2-^ y ^)-7-(2-7^^/^^-=/l^)[l,2,4] b y T^n[l,5-c] t°y § 
y (4t&W 6 5 ) 

mmm i8t mm^m^m^, 2-(3- h y -f^-^^^y^^/vyi^j^r 

^-Vy^ 2<y ^=-jv^j-~,vy\- Y y y^-^X^^x.x^^rffV\ 5-(3,4- 
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n [l,5-c] fc° V ^ (570 mg, 1.26 mmol) £r fifeT^/l^ r * t LTJMs 70% 
T*#fc 0 

#£>*Wt 5-(3,4-£M h*^^/l/7$ /)-2-(2-^y/l^)-7-(2-^^=/^^-^ 
;k)[l,2,4] h U Tyc2[l,5-c]t: o y ^ i^&v^ a p ^ * ^ (9 mL) U ^ 

©7k (0.5 mL) 3o cfcl^DDQ (430 mg, 1.89 mmol) ^Bx.. ^MT*6B#^# 
bfc D £Ofc$e£r^ n nTivW* t 1 mol/LTk^fl^ b y V J±imffi.<Dm&mfc\z.®L 

(13 mL) t^an*;^ (4mL) O^MiiDS^U ^#>6 5 
(160 mg, 0.530 mmol) £ i: ttt^ 42%T*#fc 0 

iH NME (8 ppm, DMSOds): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 301 (M+). 

IR (KBr, cm-i): 1645, 1599, 1538, 1323, 1234, 762, 744. 
7C*##f : CrrHuNsO-O.l H 2 0 h LT 

%WM. : C 67.16%, H 3.65%, N 23.32% 

fHHHC : C 67.36%, H 3.72%, N 23.10% 
m& : 246.5 - 247.3°C 
6 

5-T ^ /-2-(2-7y^)-7-(2-7^=y^^7^)[l,2,4] h V TVci[l,5-c] t° V 

(<ffcl^56 6) 

ft^6 5 (600 mg, 1.99 mmol) ^ (75 mL) Kl?gfl?L. 10%^° 

7^!7^/^ (60 mg) SrStlx. 7KH#iafCT, 50°C~e 2 B^W# Lfc 0 
&i?7-f b^iiU ^=H^TT«i Lfc 0 M^!)*Wo-7f^77 
(^W^:^i^>-i:^^^KD^^) TitMLrciL #e>*bfc@ 
;v (12 mL) j;«9S^L. >fb^6 6 (350 mg, 1.48 mmol) £ 
£fef£iH£ L-TI1» 74%T?#7c 0 

iH NMR (8 ppm, DMSOde): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, 1H), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, IH), 6.78 (s, IH), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, IH), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1): 1666, 1606, 1556, 1510, 1421, 748. 
TcMftffi : C17H15N5O t LT 

HII : C 66.62%, H 493%, N 23.33% 

tUMSC : C 66.87%, H 495%, N 22.94% 
MMs : 205.0 - 205. 1°C 
mMM6 7 
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5-T 5 J -2-(2-7 V /W)-7-(2- fc Kn * v-3^/u)[l,2,4] bVTSn [l,5-c] \f V $ v> 
^ tf&6*6 7) 

ft^ttG (20.0 g, 51.9 mmol) (300 mL) fcl$$?U tT^^MJ 

yj-frXX (25.5 g, 77.8 mmol) jSitKfcT^ h U y^7i^!>A 
^n!) K (1.82 g, 2.59 mmol) ^riPx., 3 HSIfflSiflt Lfc„ Rj&*trtt*TN& 

^V'/VT ^ J )-2<2-7 V tf =;V[l,2,4] MJ7/d [l,5-c] tf !? 5: ^ (14.5 
g, 38.5 mmol) & 1 LTW 74% "T*#fc 0 

#e>*Lfc 5-(3,4-^ Y*%"<l'i?A'T% S>2-<2-7 U;i/)-7-tr=Ml,2,4] h !7 
T^ntl.S-cllfy (5.00 g, 13.3 mmol) £ THF (50 mL) fc«BSlU M 

T?SI^J&*S h 0.5 mol/L 9-/J?7 tff^ n [3.3.1] 7 THF ^$t(66.3 mL, 33.2 

mmol) SrPJJ&^TiiST U 3 6> K 6 RSTOSjffi bfc 0 £OS^£ 0^Cfc#*P bfc^> 
3i * y —)V (15 mL) „ 6 mol/L imA^CT h JJ * A*#tt*5 £ t>* 30%ai^b7K^ 

mmm -.t^u —/wm&fem) -^mm u 5-(3,4- h 

>i?/UT 5: /)-2-(2-^ y /k)-7-(2- fc Kp ^v'cn^/w)[i > 2,4] h y 7^n [1,5 c] fcT y 
5 S^Sr&feHft:* L-C#fc 0 

#S>tLfc 5-(3,4-S^ h^^y^T $ 7)-2-(2-7 !J^)-7-(2-t Kc^v'xf 
/k)[l,2,4] h y T^n[l,5-c] t°y 5 v^Srv^ PP^y (180 mL) tejgflFU 
(10 mL) *5J:t>*DDQ (3.45 g, 15.2 mmol) *1MX., 5 R#f8J8H$ 

Lfc 0 &fcM&?**fc/i'j*kmw*<Dm&mzm^tm. tomtit. mmm& 

*/VAT' h y f-=L is— is 3 V Lfc^, nbtifcmfc*^? / 9 SUfiffir u 

ffc^fe 6 7 (421 mg, 1. 72 mmol) £r&&@#:<b UT^ 13%-C#fco 

iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.6 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 

J=3.3 Hz, 1H), 6.81 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.65 (t, J=5.2 Hz, 

1H), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 

Mass (m/z): 245 (M+), 215. 

IK (KBr, cm" 1 ): 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
7mft%T : C11H11N6O2 h LT 
HfflHB : C 53.76%, H 4.81%, N 28.36% 
tHHiC : C 53.88%, H 4.52%, N 28.57% 
: 207.2 - 207.8°C 
6 8 

5-7^/-7-[3-(^ n^n fcf/l^ f=-/UT 5 ./ME)-:/* ✓-s-l-^J'-W M~2-(2-7 
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U M[l,2£] h V 7/n [1,5-c] fc° U ^ (-ffr£«J 6 8 ) 

HlfiM 6 7 T*# bfrS 5-(3,4" v 5 ^ h ^ v'^y^T ^ /)-2-(2-^ y /V-)-7- If = 
Ml,2,4] h y T^n [1,5-c] fcf y ^ ^ (13.4 g, 35.6 mmol) 3r THF (120 mL) 
fcl}$fl?U 50% 4-^^/l^E-7^y (16.7 g, 71.2 mmol) *3 

£X$mmk*xS.V& (453 mg, 1.78 mmol) 5 HfHIM* Lfc„ ELJ&WL 

m io%ffi«7Km^- h y *?j»*.mwt*Mx.x, 2 Rti!.m#u -fe^-r miwc 
m&%? * *fc^j*x*mm^tc 0 ^mm^uimm^^^^^x^^ 
mmi-r^ UEETxmmvtc 0 ^^v-y^/w^n^h^^- mmm 
m . g^^^) x-mm bfc 0 #bttfc@#:^^ * y —/ux* h y ^ V— ■ y a y 

/k)[l,2,4] h y TV xx [1,5-c] t°y =t i?^ (9.68 g, 23.6 mmol) SrfifeH^i: LTlR 
^ 66%T?#fc 0 

#b^fc(±)-7-(l,2--^fc Kn^^f/v)-5-(3,4-^^ h*^y^7 5 
/ )-2-(2-7 y /k)[l,2,4] MJ7 n /p [1,5-c] t° y 3; ^Sri^ a a y ^ ^ (450 mL) % 

mm* (45 mL) teigsflFu ^y*^ (3i.o g) &£xfi* vmmi- b D 

(7.56 g, 35.3 mmol) %MtL. mm.X 3 Bf mMW bfc Q RJfcSc&iBfiU 

5-(3,4-i^y b*$"<l'i?A'T 3 / )-7-*/W 5 /l-2-(2- ~7 V /l^)[l,2,4] fUT'/n 
[1,5-c] t° y ^ (8.06 g, 20.5 mmol) & t LTIfc^ 87%T»#fc: 0 

T/l-=**>i^T> 60%7R*fb^ b y ^ A (380 mg, 9.50 mmol) Sr THF (30 mL) 
fclHtiS U ^7^(1.88 mL, 9.50 mmol) 

orcx 30 a-raiJlH* l/Co mMm&mz. 5-(3,4-i?y h ^v-^Vv^T 5: y )-7-*iW 
5;/k-2-(2-^ y /k)[l,2,4] h y T^a [1,5-c] t°y 5: i» (1.20 g, 3.17 mmol) 

mmrz 2 n$mft# Lfc„ sjs^^t&fp^^TkSrjp^. mm^^xmm Lfc 0 
?>v? u^b^9-y-(— mmmm mm^M xmm u 5-(3,4-^ 

y h ^v^y ^7 ^ /)-2-(2-7 p ^[1,2,4] vv ryn [1,5-c] tr y 

^ y /I^c^/I^c^tVKI.35 g, 3.00 mmol) & Sfefedf. £ L"CJR# 95%T'#fc 0 
# ttfc 5-(3,4- v> y h # ty-< 1/ vvl^T 3 y )-2-(2- 7 y /V)[l,2,4] MJ7/n 
[1,5-c] t°y 5: v J ^-7-T^ y /^^^/^^^/i^ (1.30 g, 2.89 mmol) £rv?^ n a 
(20 mL) fcl$8fl¥U T/^=r^^Tx -78°C^*PLfc^. 1 mol/L *M 
yrfxi\f;VT)V%^J>.yi Ky Ktf> h/UccVfg^ (8.68 mL, 8.68 mmol) Srl^JB. 

^-ci&T l, \z. o'ct.xg-m.vx i B#r B m# Lfc„ s^^iafn » *s^ajsl 

5-(3,4-S?y h^r^^<>'^/VT5:y)-2-(2-7y7U)-7-(3-t Ka^<y-(E)-^n^-l-^ 

^-l--r/W)[l,2,4] h y Ty*n [1,5-c] t°y ^i^^ (994 mg, 2.44 mmol) ^e^Hft: 

t UTlfX# 84%T#fc 0 

#6>tb7t 5-(3,4-i^y h^rv'-<Vv f /^T^y)-2-(2-7y^)-7-(3-k Kp^v-CE)- 
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/n^-l-xy-H;^!^] h y rynll^clk 0 !) v^^nn^y (81 
mL) fcfltofU ^WtK (4.5 mL) *5j;T>*DDQ (1.65 g, 7.29 mmol) SrJlJ*.. 

•2-(2-^y^)-7-(3-fc Ko^$/-(B)-^ny?-i-3i^-l->f^)[l,2,4I MJT/n [1,5-c] 
t° y 5: (457 mg, 1.78 mmol) Sr^feHffci: UtW 87%T»#fc 0 

•#£>;frfc 5-T 5 y -2-(2-y U >^)-7-(3- 1 K* ^v^-OBD-^n^-l-oc^-i-^ 
/l^)[l,2,4]h !)7/n [1,5-c] t'p 5: v^&y^ y-/l- (15 mL) Jc«flKU ^ n 
/Dlf;Mf/>7^ (208 mg, 2.92 mmol) ZMx., immmffi\,fc 0 BJfcWi 
!7^H- h y A (221 mg, 5.85 mmol) 3rJ|];3U Mt? 30 ^-^^ b 

©S»a^i^jKSrJp^./t^ N ^J£T-C$§iSiLfc: 0 ^?££:^y~ JV (12 mL) 
£ 0 ?$f5& U fb-a-^J 6 8 (120 mg, 0.313 mmol). & t bTlR^ 18% 

iH NMR (8 ppm, DMSOde): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.21 (d, J=3.3 Hz, 1H), 7.00 (s, 1H), 6.75-6.85 (m, 2H), 6.73 (dd, J=3.3 Hz, 
1.6 Hz, 1H), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 
1H), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 
Mass (m/z): 311 (M + +l). 
IR (KBr, cm-i): 1691, 1635, 1629, 1608. 
7niif : CieHisNeO • 2.0 HC1 • 0.8 H 2 0 t UT 
: C 48.47%, H 5.82%, N 20.88% 
fUNt : C 48.32%, H 5.47%, N 21.13% 
: 263.5 - 264.2^C 
MMM 6 9 

5-r 5: y-2-(2-^ y ^)-7-[2-(i-t ko*w p-<^/w)^^=/w][i,2,4] h y 7 

^ n [1,5-c] tf y 5 6 9) 

fb£*#J G (1.25 g, 3.25 mmol) & DMF (15 mL) Kt&M U 2-(l- h V * 
isU Asttisis? u^^jv)^J-=^;v V y -fJ-Jls^X (2.29 g, 4.88 mmol) *5 
it;if7MJ7s^/V7t^7^y^7^!>A^^o!J K (230 mg, 0.325 
mmol) SrJn^L, 110°Ct? 3 B#p B ^#bfc 0 KJfc?R&M.*-C?&S31 bT 1 mol/L T 
h77 4 Wy*^7A7;^!) K©THF8§8£(7.50 mL, 7.50 mmol) Srj&HHi. 

*SlH^^*^*A-?|fcjfcU iftifibfcgU ^JETT*^bfc„ gfeiSSr^y*^ 
/^Pvh^ 7 7^- (^Wf 1 : 7 n d A i ^ ^ / -;K^)^» T?ff 
0 U 5-0,4-^y hdr^^<^^/W7 5 /)-2-(2-7 y /V)-7-[2-(l- 1: Kn dr^xv^ n 

-o-^)^i^^/H[i,2,4] f y rye [1,5-c] try 5 ^*%&mmtok ut#ft. 

5-(3,4-v f y h ^r^y^;i/7 5 y )-2-(2-:7 y JU)-7-[2<l- 1 Kn 3rv"> 

-107- 



WO 2004/029056 




T/JP2003/012158 



mL) K3£fl?U HWtK (4.5 mL) &J:tJ*DDQ (2.13 g, 9.75 mmol) tetiaZ.^ 

mm.-? 2 mmmw bfc o n 1 1 moi/L tk^l^- h v $j»7km 

btltz.mfc&^* S— ?V (12 mL) t DMF (8 mL) <Z)*g-a«£ «fc D U 

tt&m 6 9 (536 mg, 1.73 mmol) & &&&& t bTl|X^ 53%-e#fc„ 

iH NMR (8 ppm, DMSOde): 8.08 fors, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.20 (d, 

J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.47 (s, 1H), 

1.60-2.00 (m, 8H). 

Mass (m/z): 310 (M + +l). 

IR (KBr, cm 1 ): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 
7E§?t##f : C16H15N5O2 t UT 

H$KiI : C 62.37%, H 5.03%, N 22.73% 

fh^te : C 62.13%, H 4.89%, N 22.64% 
MM. : 249.5 - 249.9°C 

mt&ffl 7 0 

5-T 5 / -7-[l-(i/^ u^u \f/V* ?• ;V)-l,2$fr i T V 7 t K n fc° y ^^-4-^ 
/V]-2-(2- 7 y /v)[l,2,4] [1,5-c] t° y 5; v 5 ^ 7 0 ) 

ffrg^G (5.30 g, 13.7 mmol) Sr hAccv (300 mL) K»#U £*Uz:4-(h 
U ^-3,6-i/t KP-2H-t°y v 5 ^-!-^/^^ tert-^/^^^/u 

(9.70 g, 20.6 mmol) &s it^fc^ h U :7^=/Wfr;* 7 ^ & V K 

(1.00 g, 1.37 mmol) SriPx. N 6 B^igijfg Lfc„ RJ&SsSrM.* -<*tfH3J U 
^^*5«ttl«2moLL7 5/'fbT^^i>X7K^^P^ gH$bfc„ SJSSt** 
b^ilbfc^ «e&3H£bfc 0 ^Jl^ilTkTO^^v-^AT'^b, 

(*ffl^:^f-^ig^^/u©^«8RW0 t»»U 7-[l-(tert-y 
^;^^)-l,2,3,6-fh7t Kn t°y v^^-4-^/^]-5-(3,4-^^ h^v-^O-^T 
^ /)-2-(2-7 y /k)[l,2,4] h y T [1,5-c] t°y 5 ^ (4.19 g, 7.87 mmol) *m 
J|feT*^7 r * i: LT Jfc*s 57%T*#fc 0 

#£>*bfc 7-[l-(tert-^ 1,2,3,6-^ b7t Kn fcT y v^-4-f 

/kl-5-(3,4-^ b ^S^V^T 5: / )-2-(2-^ y /k)[l,2,4] MJ7/n [l,5-c] t° V 
^v 5 ^ (3.90 g, 7.31 mmol) ^MJ7;^p^ (50 mL) tetMU T^y — 
/l^ (2.40 mL, 22.0 mmol) 33^1^ h y 7 >Vj>rxi * $ ^X/Uft^m (2.00 mL, 22.0 
mmol) £rJnx. N 4 B*ra^iB.*T?flt# Lfc 0 SJ*»fc^f /t^~ it^T^^e 
-TtK&JR;^ tlfWbfc@fls:%^bfc^ x^;^i/j;9S^U 5-T ^ / 
■2-(2-7!);v)-7-(l ) 2 ) 3,6-f f7tKc t" p ^-4--f A-)[l,2,4] h y T^n[l,5-c] 
t° y ^ v 5 ^ (1.04 g, 3.68 mmol) *r3§tfej&i& t bTUZ^ 50%T*#fc o 

# £> fl fc 5- T ^ / -2-(2- 7 y /l^)-7-(l,2,3,6- 7 h7t Kd If JJ i?y-4-^ 
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/k)[l,2,4] h V n[l,5-c] fc° JJ ^ -^V (300 mg, 1.06 mmol) ItW n n y ^ ^ 
(lOmDtmm (lmL) (Dm&mmkmM^ V^n/D^y^T/l^t K 
• (0.158 mL, 2.13 mmol) & £t>* h y Ti? h^v-TK^b^^^ by !>A (673 
mg, 3.18 mmol) SrJUx.. IJ£t*6^»Lfc 0 frfcmz. 2 moVL &mfc1~ h 

— /K10 mL) J: 9 fi3£jfi Ufc-^ 7 0 (190 mg, 0.505 mmol) 
£ Sfe^ £ LTI|X¥ 48%-C#fc„ 

iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.89 Cm, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
3.20-3.23 Cm, 2H), 2.66-2.70 Cm, 2H), 2.55-2.60 Cm, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 Cm, 1H), 0.45-0.55 Cm, 2H), 0.10-0.15 <m, 2H). 
Mass Cm/z): 337 <M + +l). 

IR CKBr, cm 1 ): 1664, 1647, 1641, 1598, 1425, 1225. 
Tcmfttfr : Ci8H 2 oNeO • 0.3 H 2 0 t LT 

M^M : C 63.48%, H 6.01%, N 24.32% 

*HMf[ : C 63.25%, H 6.07%, N 24.59% 
m& : 196.9 - 197.4^ 
MMM 7 1 

5-T ^ 7 -7-[l-C->^ n fcVuy ?vV) t°-< y v^-4-f /l^]-2-C2-7 y yk)[i,2,4] b 

y r y d [i,5-c] t° y ^ 71) 

^%0V 7 0 T?# bttS 5-T 5 / -2-(2-^7 y /l^-Cl^e-^ h7t Kct'U 
-4-^/P)[l,2,4] h y T^n[l,5-c]t°y 5: ^ (900 mg, 3.19 mmol) S:^* y 

(60 mL) fcl$g#U H^/o^v^A/^iff (50 mg) Srfltlx., 7k§Sf#ffi^C1^ 60°C 
T'2^^#b/to hitoi L-fcfK ^^ffiTT^^lL, 5-T 

^ y -2-(2-^ y /u)-7-(tr-<y *Jz/-4-j ;v)[i,2,4\ ^ y T^n[i,5-c]t o y ^ ^ (750 

mg, 2.64 mmol) &3|fi£j&^ £ LT W 83%T*#fc„ 

'&t>%ltzM£.$W>) (300 mg, 1.06 mmol) ^nn^ ^(20 mL) i:®^ (2 
mL) <Dm&¥&mz.W$^, v-^n^o/N'^^/^T/^t K (0.120 mL, 1.58 
mmol) *5cfcTJ« h y T± h ^Tklft-ffctf; !>St^ h y !7 A (450 mg, 2.12 mmol) Sr 
ADXL^ifi-C 5 3 ^ra»#Lfc 0 S^^ 2 mol/LTkM^- b y ^^tK^^D^Ls 

MJ3ET-ea^ Lfc 0 a^^rix y ^ nvF^77-f- : ^ n n * 

/W^ y * y t»» Lfc^ # tWt y — /u (5 

mL) J; >9 U ffc^fe 7 1 (100 mg, 0.296 mmol) & £: L-TlW 

28%T*#fc 0 

*H NMR (8 ppm, DMSO-ds): 7.92 (d, J=1.6 Hz, 1H), 7.84 (brs, 2H), 7.16 Cd, 
J=3.3 Hz, IH), 6.80 Cs, IH), 6.71 Cdd, J=3.3 Hz, 1.6 Hz, IH), 3.05-3.10 Cm, 2H), 
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2.47 (m, 1H), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (m, 6H), 0.83 (m, 1H), 
0.40-0.50 (m, 2H), 0.05-0.10 (m, 2H). 
Mass (m/z): 338 (M + +l), 323. 
IR (KBr, cm'*): 1664, 1606, 1560, 1417, 1328. 
jtMfttit : C18H22N6O • 0.1 H2O b LT 
. HftHB : C 63.24%, H 6.93%, N 24.76% 
ff-g#[ : C 63.55%, H 6.58%, N 24.70% 
Bfe£ : 186.4 - 186.6T: 

mmm 7 2 

5-T 5; y -2-(2-7 U A-)-7-[l-(l,2,3-^T l?Ty— 5^1-1,2,3,6-^ f 7 
t K n fc° i»>'-4-f /kl[l,2,4] MJT/n [l,5-c] fc° y ^ i?f Ut&m 7 2 ) 
mMM7 0 ^l^#^feSrffiV\ ^B/n/<^/M?7A^t K£r 1,2,3-5=- 

# /—As (10 mL) £ DMF (2mL) <E>$g-a^#U Ulfl&iftU ft^*7 2 (144 
mg, 0.379 mmol) «r t 36%T*#fc 0 

*H NMR (8 ppm, DMSOcU): 9.11 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.81 (brs, 
2H), 7.16 (d, J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, 1H), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 <m, 2H). 
Mass (m/z): 381 (M + +l). 

IR (KBr, cm 1 ): 1664, 1654, 1598, 1560, 1508, 1227. 
7C*#tff : CnHieNsOS • 0.3 C2H5OH • 0.1 H2O iLT 

HfflMB : C 53.31%, H 4.20%, N 28.25% 

fh^-fit : C 53.38%, H 4.58%, N 28.29% 
: 227.8 - 228.2°C 

mmm 7 3 

5-T ^ J -2-(2-7 U /u)-7-[l-(2-y h ^■i/ai^/l^-l^.S^-f - h 7 t: Ko tf y v?>--4- 

/v][i,2,4] bvryu [i,5-c] t° y^^y c-fb-^fe 7 3 ) 

m&m 7 0 5-r 5: S -2<2-7 y /^)-7-(l,2,3,6-^ h 7 t Ko bf V V> 

-4-T^)[l,2,4] h y T y n[l,5-c] t°y ^ v>>- (600 mg, 2.13 mmol) *• DMF (10 
mL) izmmV, 2-^ h^rv^-l-^n^-^^^ (0.300 mL, 3.19 mmol) ^iO^P 
^f-tVT ^ is (0.890 mL, 6.38 mmol) %mx.X&Mr(* 11 B#ffi^#L.fc„ 

mL) J^ff^&U it^7 3 (90 mg, 0.264 mmol) £r6£,#£tfl£ LTltX^ 
12%t?#/c 0 

*H NMR (8 ppm, DMSOde): 7.91 (d, J=1.6 Hz, 1H), 7.80 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.86 (m, 1H), 6.70 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.48 
(t, J=5.9 Hz, 2H), 3.32 (s, 3H), 3.15-3.25 (m, 2H), 2.60-2.70 (m, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (MH-l). 

IR (KBr, cm 1 ): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
yzMfttii : Ci7H 20 N6O 2 • 0.4 H 2 0 t LT 

mWM : C 58.88%, H 5.96%, N 24.26% 

SUMS : C 58.74%, H 6.03%, N 24.18% 
m& : 164.2 - 164.6°C 
mifoM 7 4 

5-T ^ J -7-[l-(2-i< ^/k-2- 1: Kp^p if /!")- 1,2,3,6-^ h ^ t: Kn t" y v 5 ^ 
■4--T /k|-2-(2- ? V /V)El,2,4] MJ7/n [1,5-c] fcf V ^ *J> 7 4 ) 

H«!l7 3 2-^ h^v'-l-^n^e^^^^ 2-^a^^^ 

mmm ^ y * / -^oji^i) -oftM # e> ^ 

^/i^— tv^t? b y ^ 1/— \y a ^ 5-T 5: y -7-[l-(^i h *<:*sjO)Vi$~)V* 
J-;v)-l,2,$fi-7- f7k KntfU v>>"4--f /H-2-(2-^ y ^)[1,2,4] hV 7/n 
[1,5-c] fc° y 5; ^ (1.70 g, 4.63 mmol) £ £ LTlfc^ 65%-e#fc 0 

#e>tLfc5-T5: /-7-[l-(^ f^v^/I^iwl^ 3vU)- 1,2,3,6-^ h 7 t Kn t°y 
;U]-2-(2- 7 y ;u)[l,2,4] h y 7 / n [l,5-c] t° y 5 v^^ (500 mg, 1.36 
mmol) &THF (50 mL) jCj8#U 0.95 mol/L ^ TvW^i/* A^n 5 K© 
THF^^ (28.6 mL, 27.2 mmol) £r THF (20 mL) Lfc*?R|C % Ot^ 

i&TL-fc $ htemj&B&to&sisMrv 10 #H9«#Lfcf£. R*ttKittSi*'fbr 

«Bfc^*V#^ftj*UitiI Lyt^^BETT'^LfCo^S: THF(12 mL) 
fcmMl>. DBU (2.35 mL, 1.71 mmol) St*(Ixl n Mf 2 Lfc„ Rjfc 

*;vj* k*#; -jvcDm&mm xmm ufc 0 # htitc &&mw*=-z ; —>\» (6 

mL) <fc X) U i\&%0 7 4 (120 mg, 0.340 mmol) £ Sfei&tfl t VXUm 

25%T?#fc 0 ' 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.87 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(s, 1H), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40-2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s, 6H). 

Mass (m/z): 355 <M + +l). 

IR (KBr, cm-i): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 
jtMftffi : C18H22N6O2 • 0.3 H2O t L-T 

mWsm : C 59.99%, H 6.47%, N 23.31% 

ff-#ift : C 60.09%, H 6.33%, N 23.36% 
ife^k : 197.8 - 198. VC 
HJfSM 7 5 

5-T 5: J -2-(2'7 y /i^)-7-[l-(2-t: Kp ^f^/i')- 1,2,3,6-^ h 7 1 Kn \f V *?f 
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-4--T /^][l,2,4] h y T y n [1,5-c] tiv^y (<ffc-3^ 7 5 ) 

^7 4T#bJl5 5-T ^ 7 -7-[l-(^ ^/k)- 1,2,3,6-^ h 

7 t Kb tf V l?^-4-4 M-2<2-7 V ^)[l,2,4] hVTSv [l,5-c] t°y^ (500 
mg, 1.36 mmol) £ THF (40 mL) t^jjfU T/^V^MT. -70°CT«^#L 
fc 0 S/^^-n#^ 0.95 mol/L y t°/^T^ 5: — & A t: K V }?(D^*rf-^W 
$C (17.2 mL, 16.4 mmol) Srl^ia^T^TL, & 1 B*|WJ*#l,;fc. 

ffl&trr L N jffifi L.fctU «£ETT?*3» Lfc„ 7 * 7 -/V 

(10 mL) *C^fi?U h y * A (257 mg, 6.80 mmol) 

£>*Lfc 7 -/u (10 mL) DMF (2 mL) ©ji^li 9 ffj^S 

U i\&m7 5 (244 mg, 0.748 mmol) LTUX^ 55%T*#fc D . 

*H NMR (5 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H>, 4.45 
(t, J=5.2 Hz, 1H), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 Cm, 2H), 2.60-2.65 
Cm, 2H), 2.40-2.60 Cm, 4H). 
Mass Cm/z): 327 (M + +l). 

IE CKBr, cm 1 ): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
7n^f##f : C 16 H 18 N 6 02 - 0.2 H 2 0 t LT 

mWMM : C 58.11%, H 5.93%, N 25.60% 

SUM* : C 58.24%, H 5.62%, N 25.47% 
: 199.2 - 199.9°C 

mmm 1 6 

5-T 5: 7 -7-[l-(3-7 1 Kn ^iy^/^)- 1,2,3,6-^ h 7 t Kn if JJ v>:/-4- 

-T^]-2-(2-7 I) /V)[l,2,4] h y 7/ n[l,5-c] If V $ ({k&m 7 6 ) 

^ffiW7 3 ira#fc2rifeSrfl3V\ 2-7 h^^-l-^n^^ ^fcy ^^/l^ftv 
gfc 3-^7^/1-3-1: Kn^^a-^/^^^/H^^LT^SrfTofco #k*ifc. 

. -tfflWffiLfc. ^b;ft,fc6fe@#:*r^*7-- )V (10 mL) J^S^ 
i&U ft^*7 6 (719 mg, 1.95 mmol) &6fe£ifl £ LTJfc^ 55%t?#fc 0 
iH NMR (5 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.82 (brs, 2H), 7.17 Cd, 
J=3.3 Hz, 1H), 6.91 Cs, 1H), 6.88 (m, 1H), 6.72 Cdd, J=3.3 Hz, 1.7 Hz, 1H), 4.59 
(s, 1H), 3.10-3.20 Cm, 2H), 2.60-2.70 Cm, 2H), 2.40-2.60 Cm, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 Cs, 6H). 
Mass Cm/z): 369 (M + +l). 

IR(KBr,cm-0: 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 
7C*#$f : C19H24N6O2 • 0.6 C2H5OH b LT 
C 61.23%, H 7.08%, N 21.39% 

C 61.26%, H 7.02%, N 21.22% 
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fifc/£ : 183.5 - 184.0*0 

mmm 7 7 

5-7?;-2-(2-7 V /V)[l,2,4] b V [l,5-c]fc° V ^ v>>-7->& 

/l^T 5 / ^AdT 5 K Ofb^4& 7 7 ) 

ffc-a*4 1 (4.53 g, 19.8 mmol) (160 mL) fcHW!¥U ^@tK (40 mL) 

\£fef&L,tzi*A>7 T 5 ^Bfe (3.46 g, 35.7 mmol) ^iB^JtM, HsiMMWr)" h V V 
A (2.51 g, 27.7 mmol) SrJn^MT? 4 H#ra»# Ufc.SJtS»K^K«* <b 2 mol/L 
mmSrJP^, *fttJbfe@#:«:*l&Ufc«s ttflfcU 5-T ^ / -2(2- !7 y ^)[l,2,4] 
b y Ti/n[l,5-c]t°y $^y-7-*;l/#yi (4.33 g, 17.7 mmol) L 
TJfcs* 89%-C#fc 0 

#e>*lfc 5-7 5 7-2-(2-7y/k)[l,2,4] b ]) TV n[l,5-c]fc°y ^ ;Vi$l/ 
m (500 mg, 2.04 mmol) Z: DMF (50 mL) »C*#U N-T-fe^vUcc^-n^ 
(313 mg, 3.06 mmol) , 1-xf ;V-3-[3-(i?^ f /V7 5 / JT'p ^] 
5 K • 1 J£^:& (782 mg, 4.08 mmol) *3 1-t Kn^^yy b y 7'/ 
—;v (312 mg, 2.04 mmol) Sr^H^L, 12 B#WHft#Lfc. 0 KiS^^^ o 

/UA (30 mL) *3«ttJ«r/^t K^V (^^-T/VKy s^UfcSL 1.0 g) 3r 
JH*., &£>fc 12 B#P^ffi.T^#bfc 0 RJ«tt36*fe^i?^Sr«»JU Mm%Wkm 
L-fc„ #b;ftfc$l?g£r^ n n *^At b V V— V a is Ufc^. / — jv (20 
mL) i: DMF(1 mL) <Dm&?&M£ V UflS^ 7 7 (319 mg, 0.970 mmol) 

3r VXl&m 48%-e#fc D 

!H NMR (8 ppm, DMSOcU): 8.37 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 8.00 (t, 

J=5.3 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 

J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 

Mass (m/z): 330 <M + +l). 

IR (KBr, cm 1 ): 1654, 1637, 1560, 1540. 

Tumftffi : C14H15N7O3 • 0.8 H2O t L-T 

mmi& : C 48.97%, H 4.60%, N 28.26% 

tl-IMJiC : C 48.92%, H 4.87%, N 28.52% 
ffli& : 233.8 - 234.0°C 

mmm 7 8 

5-t ^. j -2<2-y y /i")[i,2,4] b y r y*n [1,5-c] fc° y ^ *?is-7-# /i^^Osr-^^ 

v^-N-^ 5: K W&m 7 8 ) 

flSSSSrJn^ »JBET*e««SL^:« N 8H£«r^*/-/i' (18 mL) J: 9 S$hSi U 

7 8 (223 mg, 0.579 mmol) & 6&j&tiH £ 28%TWc D 

*H NMR (8 ppm, DMSO-de): 8.96 (brs, 1H), 8.23 (brs, 2H), 7.96 (m, 1H), 

7.25-7.40 (m, 5H), 7.22 (m, 1H), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, 1H), 
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4.67 (s, 1.2H), 4.55 Cs, 0.8H), 2.90 (s, 1.8H), 2.85 (s, 1.2H). 
Mass (m/z): 348 (M++1). 

IR (KBr, cm-i): 1685, 1653, 1637, 1612, 1560, 1508. 
7clff##f : Ci 8 Hi 6 N 6 02 ■ 1.0 HC1 h LT 

mmm. c 56.19%, h 4.52%, n 21.61% 

fHM£ : C 56.18%, H 4.45%, N 21.84% 
m& : 188.5 - 189. 1°C 
M1&M 7 9 

5-r 5: y-2-(2-^y^)[i,2,4] f y Tyo[i,5-c]t°y ^ /^^{n-^^ 

^/l<-N-[2-<^ Tvl/T ^ /)^^]>T 5 K (ft&m 7 9 ) 

* y -71^ (14 mL) £ «9 S^jUt U fls^fc 7 9 (403 mg, 0.994 mmol) £ Sfe^ 
ifli: L-C^61%-C'#fc 0 

iH NMR (8 ppm, DMSO-de): 8.22 (brs, 2H), 7.93-7.97 (m, 1H), 7.20-7.40 (m, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, 1H), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M + +l). 

IR (KBr, cm- 1 ): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 
TumftVr : C21H23N7O2 • 0.2 H2O t L-T 
: C 61.46%, H 5.91%, N 24.13% 
W-MT : C 61.66%, H 5.77%, N 23.97% 
MM : 215.2 - 215.4°C 
mMM8 0 

5-T5:/-2-(2-^y^)[l,2,4] h y 7^n[l,5-c]tl ^ ^^-^/M^^te^-v^ 
f ^ ^ ^ vVk)T 5 K Ut&to 8 0) 

^^^^TS^^frofCo #e>^fca^^^^7— (12 mL) <t DMF 
(lmL) ©M-^^J; 0 (320 mg, 0.812 mmol) 

t LTJIX^ 40%T*#fc o 
iH NMR (8 ppm, DMSO-de): 8.54 (t, J=6.0 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, IH), 7.49 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.97 (s, IH), 6.92 (d, J=8.5 
Hz, IH), 6.88 (d, J=8.5 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H), 3.73 Cs, 3H). 
Mass (m/z): 394 (M + ). 

IR (KBr, cm-i): 1677, 1645, 1619, 1523, 1515, 1261. 

Tmfttit : Ci9Hi8N 6 O 4 -0.1H2O t L-T 

HM#C : C 57.73%, H 5.04%, N 21.36% 
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fYWU : C 57.60%, H 4.63%, N 21.21% 
jft& : 182.1 - 182.4°C 
MMMS 1 

5-T 5: /-2-(2--7 y A-)[l,2,4] h V jy n[l,5-c]fc°y 5 S?^-7-*^ V^[N-(3,4- 
h^r^y^)-N^f/>]7^ K (ffc-3^8 1) 

g^^^^^P^ mmVtc^^^-^ JV (12 mL) £ DMF (3mL) 
(T>m&W8k& K) U \Y&m 8 1 (231 mg, 0.520 mmol) & fi£J£!l i: LT 

JR^ 32%l?#fc 0 

iH NMR (8 ppm, DMSO-de): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.58 (s, 1H), 4.46 (s, 1H), 
3.77 (s, 1.5H), 3.76 (s, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 (M + +l). 

IR (KBr, cm-i): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
Tumfttif : C2oH 2 oNe04 • 1.0 HC1 ■ 0.1 H a O t LT 
: C 53.81%, H 4.81%, N 18.93% 
tUHlC : C 53.78%, H 4.78%, N 18.81% 
m& : 190.3 - 190.8°C 

mifam 8 2 

5-T^ /-2-(2-^ V /^)[l,2,4] b V n[l,5-c]fc°y ^ ^^-7-^^^(3,4-^7 

/ktn^y^T $ K {ft&m 8 2) 

mmm 7 7 1 mmtt&x\ n-t^^-ju^u^t 3,4-^^^^ 

^/V7 5 V^ft^TSJS&fTofc, #bttfc&^^Sr^^y— /l- (14mL) 
£ DMF (3 mL) CQjg-g^j&J; 19 ff^iH U ffrg^ 8 2 (440 mg, 1.21 mmol) 
£ t L-TUX^ 74%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 8.86 (t, J=6.3 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, IH), 7.49 (s, IH), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, IH), 7.20 (m, 
IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.50 (d, J=6.3 Hz, 2H). 
Mass (m/z): 371 (M + +l). 

m (KBr, cm-*): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

7C5^#f : C17H12F2N6O2 t LT 

HSiJ#[ : C 55.50%, H 3.27%, N 22.90% 

tUMff : C 55.14%, H 3.27%, N 22.69% 
ife^C : 254.5 - 254.9°C 

5-r ^ /-2-(2-y U/v)[i,2,4] b y ryn[i,5-c]t°y ^ ^^-7-^7/^^(3- 1° y v> 
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/i^y f-Adr ^ K {\\&m 8 3 ) 

MMM 7 7b mUttfeX\ ~N'T±7-sU^U>i?T ^ ^Sr 3- k 0 =« y AST 5: ^ 
^ft^LTS/^SrfTofc„ #e>Hfe3fi^ftSr^^ / (15 mL) £ DMF (2 mL) 
<om&$tfkl: V) Wfe& U i*b-£#J 8 3 (450 mg, 1.34 mmol) £ LT 

*H NMR (8 ppm, DMSO-de): 8.88 (t, J=8.3 Hz, 1H), 8.59 (d, J=1.6 Hz, 1H), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (d, 
J=8.0 Hz, 1H), 7.51 (s, 1H), 7.37 (dd, J=8.0 Hz, 4.9 Hz, 1H), 7.25 (d, J=3.3 Hz, 
1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.56 (d, J=8.3 Hz, 2H). 
Mass (m/z): 335 (M+). 

IR (KBr, cm- 1 ): 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 
7n*##f : Ci6H 13 N 7 02 b LT 

HaiMii : C 56.98%, H 3.99%, N 29.59% 

tUMiC : C 57.31%, H 3.91%, N 29.24% 
: 229.7 - 230°C 

mmm 8 4 

5-T 5 J -2-(2-7 V ^)[1,2,4] MIT/o [1,5-c] t° y 5; S?:/-7-;&/I^i^[2-(2- fc° 
!J^)xf;P]7 5 K iAY&m 8 4) 

HJS^J 7 7 <k P«fc;*rifearJBV\ N-T-fe^/^^-u^^T ^ >-£r 2-(2-T ^ y 
^^-71-) tr V ^tef^TKJSSrfTo fc 0 # kftfcfi4=J**b«r^* J (12 mL) 
£ DMF (2 mL) OjlMIJ: t» U flS^ 8 4 (524 mg, 1.50 mmol) 

«r &&&& b LTlZf 74%T?#fc 0 

iH NMR (8 ppm, DMSO-de): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, 1H), 7.72 (dd, J=7.6 Hz, 5.6 Hz, 1H), 7.46 (s, 1H), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass (m/z): 350 (M++1). 

IR (KBr, cm 1 ): 1655, 1645, 1623, 1606, 1576, 1535. 
5n*^*f : Ci7Hi6N 7 O 2 -0.5H2O b LT 

mmm c 57.09%, h 4.51%, n 27.23% 

tUMtC : C 56.98%, H 4.50%, N 27.36% 
Bfe/£ : 200.3 - 200.5'C 
8 5 

5-T ^ J -2-(2-7 y ^)[1,2,4] h y T^n [1,5-c] ^^-7-^7/W/J?^{N-[2-(2- 

tr y ^)^^-/w]-n-^ fMr ^ K (te-a* 8 5 ) 

-2-(2- fc? y *?Afr&f-frT ^ y}^iTKiS£;^fTofc 0 nbtltc*&£.&m&^? J 
—)V (6mL) «t9^3t&SU 1^8 5 (379 mg, 1.25 mmol) &fc6*SiSI£: L 
TJfcs* 76%T?#fc 0 

-116- 



WO 2004/029056 ^^T/JP2003/012158 

iH NMR (8 ppm, DMSOde): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz, 1H), 3.67 (t, J=7.6 Hz, 1H), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass (m/z): 364 <M + +l). 

IR (KBr, cm-i): 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
TumftVf : C18H17N7O2 • 0.5 H2O t LT 

HIiKjt : C 58.19%, H 4.77%, N 26.34% 

thrift : C 58.06%, H 4.87%, N 26.33% 
MC : 151.5 - 152.0°C 
mMM8 6 

5-7 5/-2-(2-7i;;w)[l,2,4] MJT'/n [l,5-c] t° V ^ v ? V-7-^7^i/^(2-p< f=¥ 
iX^/l^TS K 0fb^8 6) 

7 7 fclWft:*rife*rJBV\ N-Tirfvl-^U'^T ^ ^£ 2-* h^v- 
^fcttfcTK/SSrfrofc. #6>tbfc*a^^J^^y— (6mL) «£ 
"9 fi^Ji U <ffrg-$& 8 6 (231 mg, 0.764 mmol) &r 1 LTI&^ 47%-C 5 

iH NMR (8 ppm, DMSO-de): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, 1H), 7.47 (s, 
1H), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

.Mass (m/z): 303 (M + +l). 

IR (KBr, cm-i): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 
yumfrffi : CisHuNeOa t UT 

: C 51.69%, H 4.76%, N 27.83% 
th^C : C 5 1.65%, H 4.67%, N 27.80% 
M : 163.4 - 163.6*C 

mmm8 7 

5-T 5 /-2-(2-^ V ^)[1,2,4] h y t3[l,5-c] t°y 5: ^^-7-^7^>m[N-(2-^ 
h^iX^^)-N-^^7^]T^ K 7) 

-/U (2 mL) <£ t> W*£ifl U 8 7 (318 mg, 1.01 mmol) & ft £J£tHi £ L 

-ClW 62%T?#7c: 0 

*H NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, IH), 7.23 (d, 
J=3.3 Hz, IH), 7.00 (s, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 (M + +l). 
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IR (KBr, an 1 ): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
jumfttit : CuHieNeOs • 0.1 H 2 0 t L-T 

HJBMit : C 53.01%, H 5.17%, N 26.90% 

tHM§[ : C 53.16%, H 5.10%, N 26.57% 
iBfej& : 143.5 ■ 143.8^C 
MMM 8 8 

5-T 5: / -2<2-y V /U)[l,2,4] b V T^n [l,5-c] fcT U 5: i> V-7-#/l^>^[N,N- If 
* (2- ^ b ix^/v-)] 75 K (-f b^4fe 8 8) 

mmm 7 7 1 mmt^m^mw n-twa^^u^t $ njn-^cz- 

* h^i/x^)7 5 ^^^•CS/S^rffofc„#e)nfcm^^^^/-/K8 
mL) <t«5S^U M8 8 (365 mg, 1.01 mmol) Sr efefeftfc UTJR* 
62%T*#fd 0 

iH NMR (8 ppm, DMSOde): 8.20 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 6.99 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3.18 (s, 3H). 
Mass (m/z): 361 (M + +l). 

IR (KBr, cm 1 ): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 
TcmftVr : Ci 6 H 2 oNg0 4 t LT 

MMit : C 53.45%, H 5.86%, N 23.47% 
: C 53.33%, H 5.59%; N 23.32% 
iiS^C : 190.5 - 190.8°C 

mmm 8 9 

5-7 5 /-2-(2-^y/u)[l,2,4] M>T^n[l,5-c]t°U ^v 5 ^-*/^^ 
If/t'TS K 8 9) 

MMM 7 7 tmmttm&m^ N-7tf;Vxfky>?7^H y^n \f/v 
T^^^ft^T^&SrfTo^o #^ttfcfe^^$r^^y-/W (20 mL) «fct>S 

L> #^46 8 9 (166 mg, 0.579 mmol) £r £ LTifc^ 36%T?#fc 0 

iH NMR (8 ppm, DMSOde): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, 1H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 4.06 (m, 1H), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M + +l). 

IR (KBr, cm- 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
Tzmfttix : C 13 Hi4N 6 O 2 -0.3H2O t LT 

MMW. : C 53.45%, H 4.75%, N 28.52% 

tUMft : C 53,53%, H 5.04%, N 28.81% 
: 221.6 -22 1.9°C 

mmm 9 0 

5-7^-2-(2-7y^)[l,2,4] b J7 T ^ n [l,5-c] tf JJ 5 ^^MS<1-^ 

^ y ;v)7p \?mt =• k 9 o ) 
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fcVKT ^ ^\zftx.X&Ljfc$:ft^tc 0 nbtl*M$LJ&%!)%:=^? J — >v (20 
mL) «fc 9 m&Mi U 9 0 (197 mg, 0.558 mmol) & t LTIfc^ 

36%-e#fc„ 

iH NMR (8 ppm, DMSOds): 8.27 (t, J=6.6 Hz, 1H), 7.80-7.90 (m, 3H), 7.63 (s, 
1H), 7.47 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.17 (s, 1H), 6.89 (s, 1H), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, 1H), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M + +l). 
IR (KBr, cm-i): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
TU^fttir : Ci6Hi6N 8 O2-0.8H2O t LT 

HMffi : C 52.49%, H 4.92%, N 30.49% 

tUMe : C 52.40%, H 4.84%, N 30.55% 
m& : 198.5 - 198.8t: 

mmm 9 1 

5-t ^ y-2-(2-7y /i^)[i,2,4] h y ryp[i,5-c]fc°y 5^-7-#/t'#>i^<^A' 
75 k (K&m 9 1 ) 

^cft^TSJS&frofco nhfltM±0,m^:^ / — >V (13 mL) J^W^dl 
b > fb##J9 1 (364 mg, 1.08 mmol) SrSfeNhUi: LTflX^ 66%t?#fc 0 
!H NMR (8 ppm, DMSOde): 8.71 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.7 Hzi 1H), 7.49 (s, 1H), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.52 (d, J=6.3 Hz, 2H). 
Mass (m/z): 335 (M + +l). 

IR (KBr, cm-i): 1645, 1606, 1560, 1539, 1417, 1221, 761, 746. 
5c3fc#*f : Ci7Hi4NeO 2 -0.1H 2 O t LT 

HSMtt : C 60.82%, H 4.22%, N 25.21% 

W-JMt : C 60.74%, H 4.26%, N 25.00% 
: 224.9 - 225. 1°C 

mmm 9 2 

5-T ^ / -2-(2-7 V /U)[l,2,4\ M)7 N /n [l,5-c] fc° U ^ v ? ^-7-^7/^^[3-(2-^- 
^yt'aU ^^H/l/)/p fcVklT ^ K 9 2) 

Utttfty 77i ^^a-e. N-7tf;l/xfvy$?7 5: l-(3-T 5 / 
t 0 /V-)-2-t°i3y K^fcttfcTKJSSrfrofc. nbtltz.U£.)&W&^? /-Jls (10 
mL) J; 9 WIS* U ft^9 2 (409 mg, 1.11 mmol) ^fiMIittW 
54%T*#fc 0 

!H NMR (8 ppm, DMSOde): 8.38 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.96 (d, 

J=1.6 Hz, 1H), 7.47 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 

1H), 3.20-3.40 (m, 6H), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 
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Mass (m/z): 369 (M + +l). 

IR (KBr, cm *): 1668, 1650, 1608, 1539, 1511, 1417, 744. 
7*mft$r : C17H19N7O3 t LT 

: C 55.22%, H 5.28%, N 26.68% 
fh^fi : C 55.28%, H 5.18%, N 26.54% 
: 181.5 • 182.2T; 

mmm 9 3 

5-T ?/-2-(2-7!J;V)[l ) 2 ) 4] h V Ti/n[l,5-c]fcf U 5 ^V-7-^7/^^^^ t3-\ 
J~/UT 5 K Offc-a^ 9 3 ) 

/^^T^^^ftx.T^SrfTofCo %bmz.m.$L&mit^? /-A- (6mL) 
<fc 9 WfeMi U fb-a-#J 9 3 (194 mg, 0.571 mmol) & £ LTt$ 35% 

iH NMR (8 ppm, DMSOde): 8.24 (t, J=6.2 Hz, 1H), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 (m, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M + +l). 

HI (KBr, cm-i): 1664, 1641, 1602, 1538, 1510, 1321. 
7n*^#f : C17H20N6O2 t LT 

MMiU : C 59.92%, H 6.04%, N 24.64% 

H-^'fit : C 59.99%, H 5.92%, N 24.69% 
: 273.5 - 274.0°C 

nmm 9 4 

5-r 5: y-2-(2-7 y /i^)[i,2,4] h y r^n[i,5-c]t°y ^ s?^-7-;fr/M? ^(1,2,3,4- 
T^h^tKci-rydryy />)7 5 K (fci^#3 9 4 ) 
Mi7 7 £l^ft;fr?$fe£r/Bv\ N-7tf;Vxf ky^r^y^ 1,2,3,4-^ b 

(12 mL) <fc 9 ??jf£t!l U 9 4 (404 mg, 1.12 mmol) * &m%Mi t LT 

urn 55%-e#fc 0 

iH NMR (8 ppm, DMSOde): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.00-7. 25 
(m, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, IH), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 
Mass (m/z): 360 (M + ). 

IR (KBr, cm *): 1653, 1646, 1633, 1506, 1456, 1221. 
TC^kftffi : Ci 9 Hi6N 6 02 • 0.3 H 2 0 t VX 

mmiU : C 62.35%, H 4.27%, N 23.17% 

fHN£ : C 62.39%, H 4.57%, N 22.98% 
: 203.0 - 203.2°C 
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MMM 9 5 

5-T ^ /-2-(2-7 ]) ;u)[l,2,4l h V 7/n [l,5-c] tf V 5 i?ls-7-# /^^m[4<2-^ 

mL) «fc 9 U Yb-g^ 9 5 (325 mg, 0.875 mmol) £ fife^ £ LTJfc*i 

43%-C#fc 0 

*H NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.23 (d, 
J=3.3 Hz, 1H), 7.02 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.61 (m, 2H), 
3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40-2.60 (m, 6H). 
Mass (m/z): 371 (M + +l), 326. 

ER (KBr, cm-i): 1654, 1606, 1479, 1467, 1421, 1330. 

HH!Mi£ : C 54.75%, H 5.92%, N 26.28% 
W-IMiC : C 54.98%, H 5.70%, N 26.40% 
ife^C : 211.8 - 212.0°C 

mmm 9 6 

5-T^ 7-2-(2-^y/I^)[l,2,4] h y 7/o[l,5-c]^P Ki?^-7-#sl/7$>m(4-is?u 
7xi \?,v* n°^<7 z?~/UT ^ K (ft&m 9 6 ) 

mmm 1 1 x*nz>th% b-t ^ / -2<2-? y ^)[i,2,4] h y rynii^-c] try ^ z? 

^-T-tfA'tf^Bfe (500 mg, 2.04 mmol) &DMF (50 mL) tet8fl?U 4-v-^ a 
7xi \f;v^f-;v\f^^^ (429 mg, 3.06 mmol) N l-J^A~3-[3-(v?;* ^A-T 
^;)7xi % K • 1 mmm. (782 mg, 4.08 mmol) jBitTl-t Ko 

*V<^; Y y T^-A(312 mg, 2.04 mmol) ^Bi.tlt 12 B*|RHl#bfc. 
R/S^THF (30 mL) , t^aJJ KV^y {3.0 g. ^ y Kt'S^fcfcfcjgfc 
h Kp ^- 1/^— X (Tetrahedron Letters) N 37 ^40 ^§\7193 M (1996 

¥)] mm,(D^mx-m^tc} ^x^v if~/n= o y (t/ukp s^tt 

Six 3.0 g) SrJtlx., $ fefcM-C 12 BSIPIi^Ufc. l^^^Sratg'JU 

mm&msvtco %hfittm&&^* aomD t dmf aomD on 

9 U 9 6 (420 mg, 1.14 mmol) L-TUX^ 

56%-C#fc„ 

m NMR (6 ppm, DMSO-de): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.50-3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 (m, 1H), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 (M + +l). 

HI (KBr, cm-i): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 

TxMftffi : C18H21N7O2 • 0.4 H2O t tt 

^BH£ : C 57.56%, H 5.95%, N 26.59% 
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W-JM* : C 57.71%, H 5.87%, N 26.17% 
S6/& : 299.2 - 299.8°C 

nmm 9 7 

5-T 5: S -7-[l-(2,2,2- h V 7 JV* xx^jvy 1,2,5,6-^ f7t Ko fc° U v^-4-^f 

2-(2-^ y /^)[i,2,4] b y t y o [i,5-c] tr y ^ 9 7 ) 

^WJ7 3 fcl«l*Jto&ife£JBV\ 2-y h=3r^-l-^n^jc^^<|r h y 
^V^/Mx^ife 2,2,2- h y ^/^nrc^/W^c^^/H^^T^^^rfTofCo #£> 
*Lfc»«ESr^ y UPM n^h^v^^f — mmmM : ? * n tfc/UA £ * y - 
/KDft^JSSSD "CfifiBiLfc. #fcftfc6£@#*r;n*y>-/i' (11 mL) £y*y 
— ju (3 mL) ©jg^fcjfc i tJ U 9 7 (300 mg, 0.824 mmol) £r 

ft6£rA£ UT45l^47%-C#fc„ 

iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.0 Hz, 1H), 7.83 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 6.94 (s, 1H), 6.86 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, IH), 
3.20-3.43 (m, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 <M + +l). 

IRCKBr, cm 1 ): 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 
jumfttif : CieHieNeFaO t LT 

: C 52.67%, H 4.15%, N 22.92% 
ft-^jg : C 52.75%, H 4.15%, N 23.07% 
MM. : 247.5 - 248.2°C 
MMM 9 8 

5-t s: s -2-(2-? y M[i,2,4] h y r ^ n [i,5-c] t° y ^ v 5 ^•i-n^-ymp^-f^T 

% K 9 8 ) 

fcft*L-CSf&£frofc„ #btLfcm^^§r^^/— ^ (3mL) J; 9 U 

ffr&Gb 9 8 (193 mg, 0.709 mmol) Sr fife^ £ LTIK^ 50%-C#fc o 

iH NMR (8 ppm, DMSO-ds): 8.27 (t, J=6.0 Hz, IH), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, IH), 7.46 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

IH), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 (M + +l). 

IR (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
ToMfrffi : Ci2Hi 2 N6O2-0.2H 2 O t LT 

Hit : C 52.36%, H 4.55%, N 30. 19% 

%C%m : C 52.25%, H 4.53%, N 30.46% 
B3J/& : 178.5 - 178.9°C 
MMffl 9 9 

5-t 5 y -2-(2-t y /t")[i,2,4] h y ry n[i,5- c ] t° y ^ ^v-7-*/«^hCn-^^ 

^/I/-N-xf/l/)7^ K 0ffrg*#>9 9) 

7 7 £lRJE6ft>fri&£:fflV\ N-Tir^vl^^-V^T^ N-J^/W< 
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©«a^«RK ± 0 S^dl U 9 9 (195 mg, 0.539 mmol) Sr^HfelgS i: b 

Tifc^ 22%T^#fc 0 

iH NMR (8 ppm, DMSOds, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.22-7.40 (m, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, 1H), 7.02 (s, 1H), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

mum ioo 

5-7 5 7-2-(2-^ y^)[l,2,4] b V T^/u [1,5-c] t° ]} ^SKN-'O' 
^-N->r y^n £7U)T^ K (fb<£* 100) 

=^?-7V<Dm&mm& X> U it&m IOO (150 mg, 0.466 mmol) SrgfcHfe 

tli&k bTJfcs* 19%t?#fc 0 

iH NMR (5 ppm, DMSOds, 100<C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, IH), 6.99 (s, IH), 6.68 (dd, 
J=3.4 Hz, 1.8 Hz, IH), 4.60 (s, 2H), 4.21 (brs, IH), 1.13 (d, J=6.6 Hz, 6H). 

mt&ffl ioi 

5-r^ /-2-(2-7y7i^)[i,2,4] h yry n [1,5-c] t°y ?^>--7-^^^^[N-(2-^ 
9 ^)-n-* § k Ofb-a^i o i) 

^oa^jfiRUIJ: 9 ffift* U ik^-Wol 0 1 (199 mg, 0.744 mmol) SrSfe^i: 
LTW61%T#fc 0 

iH NMR (8 ppm, DMSOds, 100t;): 7.85 (d, J=1.7 Hz, IH), 7.17 (d, J=3.4 Hz, 
IH), 7.01 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, IH), 6.39 (s, IH), 6.35 (brs, IH), 
4.64 (s, 2H), 2.95 (s, 3H). 
MMm 102 

5-T5 /-2-(2-7 y /V)[l,2,4] h y TV^n [1,5-c] t°y ^[N-^ 

^-n-(4- t° y ?-/uy\T ^ k 102) 

mm^jwm&mUZy Tf3£& U 1 0 2 (332 mg, 0.941 mmol) £ 

i: UTJtX^ 48%-^#fc 0 
iH NMR (8 ppm, DMSOds, 80*0: 8.55 (brs, IH), 8.49 (d, J=4.5 Hz, IH), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, IH), 7.78 (d, J=7.5 Hz, IH), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, IH), 7.19 (d, J=3.4 Hz, IH), 7.10 (s, IH), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 
10 3 
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/-2-(2-7 V /k)[l,2,4] h y T^n[l,5-c]t°y 5 ^^-7-^^^[N-(2-^ 
T / ^^k)-N-(3- fc° y v^;* ^/P)]T 5: K {\\&m 10 3) 
^WJ 77t ^^&$r^V\ N'T±<?-/U^?-l«^Z?T K 3-(3-fc°y ^ 

* / «fc 19 U {f^#J 1 0 3 (274 mg, 0.699 

mmol) &r 6 £J£tH £ LTIIX^ 29%T#fc„ 

iH NMR (8 ppm, DMSOde, 80°C): 8.57 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

mmm 1 o 4 

5-T ^ S-2-(2-7 V /W)[l,2,4] h V TVxi [l,5-c] t? y 5 i?V-7-#^tf^l£[N-7< ^ 
/V~N-<2- y ^-/V)]T 5 K (it&M 10 4) 

7 7 1 mmt£jjfe$:m^\ N-r±f-/u^ u^^r ^ n-* ^-2- 
m^^fDm^-mmx v msM u 104 (329 m g , 0.976 mmoi) & u& 

ffi&t VTI&m 80%T^#fc o 

*H NMR (8 ppm, DMSOds, 80°C): 8.52 (brs, 1H), 7.92 (brs, 2H), 7.87 (brs, 
1H), 7.76 (brs, 1H), 7.35 (d, J=7.9 Hz, 1H), 7.23-7.30 (m, 1H), 7.17 (brs, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.72 (s, 2H), 3.00 (s, 3H). 
MMM 10 5 

5-t 5 / -2-(2-^ y /^)[i,2,4] h y r ✓ n [1,5-c] t° y 5: ^y-T-^/^ytlN^ tf- 

/l-N-(3- 1° y S?/t^ ^)]T ^ K ii\&m 10 5) 

B»*fM)fi*IHJ: t? ?5@A U 1 0 5 (201 mg, 0.598 mmol) £6 

UTJRS* 31%-C#fc. 
iH NMR (8 ppm, DMSO-cU, 80°C): 8.54 (brs, 1H), 8.49 (brs, 1H), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, IH), 7.76 (d, J=6.6 Hz, IH), 7.37 (brs, IH), 7.18 (d, 
J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.66 (s, 2H), 2.93 
(s, 3H). 

mmm 1 o 6 

5-r ^ y-2-(2-^ y /k)[i,2,4] h y T^n[i,5- C ]fc°y 5: ^>--7-^/^>^[N-^^ 

/HN-(4- fc° y v>/l^ ?vw)]T ^ K 10 6) 

ffim^swm&femk r> s^n. u fc&mi o 6 (374 m g , 1.11 mmoi) 

t UTIR^ 66%T#fc 0 

iH NMR (8 ppm, DMSOde, 80^): 8.53 (brs, 2H), 7.92 (brs, 2H), 7.87 (brs, 
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1H), 7.31 (d, J=5.0 Hz, 2H), 7.17 (brs, 1H), 7.09 (s, 1H), 6.69 (brs, 1H), 4.66 (s, 
2H), 2.95 (s, 3H). 
mMM 10 7 

5-T^ /-2-(2-^ y 7^)[1,2,4] h y T>/n[l,5-c]t o y ^ ^V-7-#/Wtf^[N-(l,3- 

■^^y^tty— sus-^/ut^/uyN-t^-MT^ k • lmmm. ut&vm o 7) 

^2&M7 7 3r/gV\ N-T-fe^^^w^^r^ ^Sr N-^^vk 

«fc <9 W3£iHr U f 1 0 7 (442 mg, 1.02 mmol) £ t 
LTJByp 84%T*#fc 0 

iH NMR (8 ppm, DMSOde, 80°C): 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, 1H), 7.20 
(d, J=3.3 Hz, 1H), 7.07 (s, 1H), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.00 (s, 2H), 4.54 (s, 2H). 
MtfoW 10 8 

5-t ^ y -2-(2-^ y /p-)[i,2,4] h y 7/o[i,5-c] fc° y 5: i^-7-#/l^>^[N-(4-^ 

h^iz-O'^/^-N-y^/^T^ K • ltftggft (fb-^%1 0 8) 

SftiHU ik&yoi 0 8 (381 mg, 0.915 mmol) £r6£J£ill<h LTI&s^ 75%"C 

m NMR (8 ppm, DMSO-ds, 80t): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.54 (s, 2H), 3.75 (s, 3H). 
MMM 10 9 

5-T 5/-2-(2-7 y /l^)[l,2,4] h V TVn [l,5-c] fc° y 5 i^-7-;i//l^V^[N-(3-^ 
h ^v^^v^-N-^ 5vklT 5 K ■ 1 jtMft (-fb-a-* 10 9) 

S^IU ffc-g-fel 0 9 (292 mg, 0.708 mmol) LTUX^ 58%T* 



m NMR (8 ppm, DMSO-de, 80°C): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 
7.22-7.30 (m, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.75-6.95 (m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.60 (s, 2H), 3.76 (s, 3H). 
Hft&M lio 

5-T^ /-2-(2-^y /^)[l,2,4] h y Ti/a[l,5-c]t°y ^^-7-#/M?^[N-(2-p< 
h^v^>-^/k)-N-^/l<IX5: K • 1 jftS&HC (fc&fol 1 0) 

17 7 bm&te&&&m\/\ N-7tf^xfvy$>7 5 N-p« ^/U-2- 
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ffittAU fl^&l 1 0 (233 mg, 0.561 mmol) Sr&fe^^ LTHX^46%T* 

iH NMR (8 ppm, DMSO-d 6> 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, 1H), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, 1H), 4.62 (s, 2H), 3.76 (s, 3H), 2.91 (s, 3H). 
MMM ill 

5-t 5: / -2-(2-^ y ^)[i,2,4] h y r [i,5x] tr y 5: ^^-7-*W^»[n-^ ^ 

/P-N-(2-=¥y U/^f/^T^ K • tfb^i 1 1) 

W£k U ffc^ 111 (407 mg, 1.02 mmol) Sr^^M^ £ UTJfc* 61%t?#fc 0 
*H NMR (8 ppm, DMSOds, 80°C): 8.54 (brs, 1H), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 (brs, 3H), 7.14 (brs, 2H), 6.68 (brs, 1H), 5.02 (s, 2H), 3.10 (brs, 3H). 

mw.m 112 

5-T 5; J -2<2--7 V /V-)[l,2,4] h V 7 x /n [l,5-c] bf V 5: *?ls-l-1t A"iR V^[N-^« ^ 
/i^-N-(3-=¥y U/^f;>)]7^ K • 1^^4t (ik&i&H 1 2) 

B^^MgifcSrAn;^ *fWUfc»*SrB»^/^J; 9S^iU fk^l l 2 

(647 mg, 1.75 mmol) Srftft&M^ LT4» 84%-C#fc 0 
iH NMR (8 ppm, DMSO-d e , 80^): 9.07 (s, 1H), 8.65 (s, 1H), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, IH), 7.88 (d, J=1.7 Hz, IH), 7.76 (t, J=7.0 Hz, IH), 7.18 (d, 
J=3.5 Hz, IH), 7.16 (s, IH), 6.69 (dd, J=3.5 Hz, 1.7 Hz, IH), 4.91 (s, 2H), 3.02 
(s, 3H). 

mmm 113 

5-7 5;-2-(2-7U^)[l,2,4l h y T V n [l,5-c] fc 9 y ^ ^^-7-^7 /^^[N-^ ^ ' 

/i^-N-(4-=3ry y /t^ ?w)]t 5: K <Ak&m 113) 

Bm^swu&mm & v u 113 (276 mg, 0.592 mmoi) & e 

iH NMR (8 ppm, DMSO-de, 80°C): 8.89 (d, J=4.4 Hz, IH), 8.21 (brs, IH), 8.04 
(brs, IH), 7.92 (s, 2H), 7.78 (brs, IH), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, IH), 
7.17 (brs, IH), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 
MMM 114 

5-T ^ / -2-(2-^ y /l>)[l,2,4] b!)7yn [l,5-c] tf y ^ ^^-7-^/^ VK[N-f V 
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•fn tVi^-N-(3- fc° y vvV;* f-/U)]T 5: K <A\&m 114) 

-/utmm^^^mm^ v m&gk u 114 (376 mg, 1.00 mmoi) 

iH NMR (8ppm, DMSO-de, 80°C): 8.57 (s, 1H), 8".42 (d, J=3.8 Hz, 1H), 7.93 (s, 
2H), 7.87 (brs, 1H), 7.31 (dd, J=7.6 Hz, 3.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.62 (s, 2H), 4.15 (brs, 1H), 1.14 
(d, J=6.6 Hz, 6H). 

mmm 115 

5-T ^ / -2-(2-7 y /W)[l,2,4] h V n[l,5-c] If y 5 ^ 
;U"N-(l-^f-;Hfn- ^•3-f/i'^f^)]7 5 K (fl^te 1 1 5) 

^xf;Vj;K)StiU ^115 (411 mg, 1.17 mmol) ^Sfe^tL 
•TIRSS 55%-e#fe 0 

iH NMR (8 ppm, DMSO-de, 80°C): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, 1H), 7.18 (d, 
J=3.5 Hz, IH), 7.02 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, IH), 6.68 Cbrs, IH), 
6.04 (brs, IH), 5.93 (dd, J=3.1 Hz, 2.9 Hz, IH), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 
(s, 3H). 

mmm 1 1 6 

5-7 5/ -2-(2-!7 y /k)[l,2,4] J> y 7/o[l,5-c] t° V 5: v ? ^-7-^7^#^[N--i' y 
7* tr tVk-N-(l" 7« ^/l- fc° n — ^-3->f /l^ ^vl')] 75 K (-fb-g-lfe 116) 

0E|«ij7 7 £l^&;^2fc£rfflv\ N-Tir^/^^-V^^T^^^ N-W y^a 
fcf/W-y. f/t't'n -/l~3-f /I^ 5vVT 5: ^ft^XEOS^fTo fc D #£>*WMi. 
£f»3ri»^A'<fc 9 W&gk U 1 1 6 (565 mg, 1.50 mmol) 

t LTIIX^ 72%T*#fc„ 
iH NMR (8 ppm, DMSO-de, 80°C): 7.89 (s, 2H), 7.87 (d, J=l.l Hz, IH), 7.17 (d, 
J=3.5 Hz, IH), 6.95 (s, IH), 6.69 (dd, J=3.5 Hz, 1.1 Hz, IH), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, IH), 5.98 (dd, J=3.1 Hz, 1.7 Hz, IH), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
IH), 4.58 (s, 2H), 4.10 (brs, IH), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 
MM&l 117 

5-7^y-2-(2-7 y/l^)[l,2,4] M)7/n [l,5-c] t° y 5; i?^-7-*/U#^SKN-^ ^ 
/u-N-7^^7^)T5 K 1 7) 

^JSM 7 7 <b l*I£lfc;M5fe«:fflV\ N-T-fe^/^^w^T 5 N-/- f-J^T 
~y ^ft£TKJ£&frofc 0 #bftf£fe£j&4£i& 2-7°n^V-/^<t ^S^U 
it&min (131 mg, 0.354 mmol) Srfife^i: LTW 29%Tl#fc„ 
iH NMR (8 ppm, DMSO-de, 80°C): 7.85 (d, J=1.7 Hz, IH), 7.75 (brs, 2H), 
7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, IH), 6.90 (s, IH), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, 1H), 4.54 (s, 2H). 

mrnrn us 

5-T 5 / -2-(2-7 U /^)[l,2,4] h V T n /p [l,5-c] fcf JJ ^ i?^-7-#/l'7$l/m[N<6-? 
fy J5y-H^)-N^f^]7^ K tfb^l 1 8) 
HWJ 77i ^il^^^rffiV\ N-T-fe^^^ W^-^T 5: N-7 ^vi^-6- 
^ n n fc°y v^-3-T^T ^ V^lt^T^SrfTofc 0 #fe;ixfcm£f&^£r;* * 7 

— ^tmk^^m^m^ r> u^-a^ 118 (117 mg, 0.319 mmoi) 

&£l£J£tfl£: LtW 14%T*#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.32 (d, J=2.8 Hz, 1H), 7.87 (d, J=1.7 Hz, 
1H), 7.80 (brs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 
7.16 (d, J=3.5 Hz, 1H), 7.10 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.7 Hz, 1H), 3.39 (s, 
3H). 

mmm 119 

5-T 5: J -2-(2-7 y ^)[1,2,4] h V T^n [l,5-c] fcf y 5; ^^-7-^7/^^[N-(2-7 
/utn^y^-N-^fyi'lT^ K • HSifcttL tfb-^Wl 1 9) 

mmm 1 7 t mkta^trmw n-t±^^u^t ^ ^ n-^ ^-2- 

#lt^b. 1 9 (134 mg, 0.329 mmol) £r S £J£tfl £: LT.I(X^27%T' 

iH NMR (8 ppm, DMSO-de, 80°C): 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, 1H), 4.71 (s, 2H), 4.32 (s, 3H). 

mtfow 120 

5-T ^ / -2-(2-^ y A-)[l,2,4] b V T/d [1,5-c] t° y ^ ^-7-#/l^^[N-(3-:7 
/l/to^y^-N-^f^T^ K • Ut&%>l 2 0) 

W&Mi U -fb^ 1 2 0 (77 mg, 0.195 mmol) £r ££J£sH i: LTUX^ 16% -C# 
fc. 

iH NMR (8 ppm, DMSO-de, 80°C): 7.90 Obrs, 2H), 7.87 (d, J=1.7 Hz, 1H), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, IH), 7.07 (s, IH), 7.00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, IH), 4.65 (s, 2H), 3.99 (s, 3H). 
12 1 

5-T ^ / -2-(2-T y A-)[l,2,4] M)7/n [1,5-c] t" y 5 ^:/-7-#/M*V^[N-(4-:7 
/^n-^V^VN-y^/WlT^ K • 1 WfrgHlfel 2 1) 

-128- 



WO 2004/029056 



T/JP2003/012158 



S*tiftU 2 1 (127 mg, 0.329 mmol) ^6fefe^.UW27%T* 

iH NMR (8 ppm, DMSO-de, 80*0): 7.91 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.08-7.23 Cm, 2H), 7.06 (s, 1H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 5.30 (s, 3H), 4.60 (s, 2H). 

Jl;!i$! 12 2 

5-T 5 7 -2-(2-T y ^)[l,2,4] MJT^n [l,5-c] fc° ]} * i? V-7-#/UzJ? V^[N(2-^ 
n P^Vv^-N-y ^/klT 5; K • 1 <A\&m 12 2) 

7 7 kmWit£j7W;*m^, N-Tir^vl^^i^T 5 N-^ ^-2- 

ISifl U fbg-flfc 1 2 2 (91 mg, 0.220 mmol) &&&1&Mik LTHZ^ 18%T?^^ 0 
iH NMR (8 ppm, DMSO-de, 80^): 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, IH), 4.75 (s, 2H), 3.79 (s, 3H). 
MMM 12 3 

5-T 5: > -2-(2-T y /V)[l,2,4] h V 7^ n[l,5-c] fcf U ^ i^^-7-i7/^>-^[N-(4-^ 
n n-<^^/V)-N-y ^vW]T 5 K " 1 jftgfelft 12 3) 

R:*^i>f8tt«:JlI*.* ^(±}bfc^Sr2-7 B n/NV-/^J:^f¥^U 4\2&®)123 

(144 mg, 0.342 mmol) &• SfeSSiSI i: UT1|X^ 28%TWc„ 
iH NMR (8 ppm, DMSO-de, 80°C): 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
IH), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz, IH), 7.06 (s, IH), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, IH), 4.61 (s, 2H), 4.47 (s, 3H). 

mmm 124 • 

5-T 5: J -2-(2-T V /V)[l,2,4] h V TV o[l,5-c] tT JJ 5 ^^-7-^^^tN-y 

/v-N-(6-y ^t°y ^-2-01^ ^)]t 5: k 24) 

7 7 fc|BWl3iC*ife«rfflV\ N-Tir^vw^l^-^T 5 N-y ^^-6- 

H^5vU J; «9 U 1 2 4 (277 mg, 0.832 mmol) £r a^Jgti £ b 

T JR^ 64%-t?#/c 0 

!H NMR (8 ppm, DMSO-de, 80°C): 7.82-7.96 (m, 3H), 7.56-7.70 (m, IH), 
7.05-7.20 (m, 3H), 7.04 (s, IH), 6.64-6.71 (m, IH), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 (s, 3H). 
HJfe^il 12 5 

5-T 5: S -2-(2-T V /l^)[l,2,4] h JJ T^ n[l,5-c] fcT U 5: ^^-7-*^^[N-^f y 

/n^-N-(4-^y^^^)]7 5: K Ut&fal 2 5) 
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— ^^^^©ffl^ifflKJ: (3 W&Mi Ufc£* 1 2 5 (174 mg, 0.458 mmol) 

*H NMR (6 ppm, DMSO-de, 80°C): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, 1H), 7.88 
(d, J=1.8 Hz, 1H), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, 1H), 7.07 (s, 1H), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.19 (brs, 1H), 1.13 (d, J=6.6 Hz, 
1H). 

MMM 12 6 

5-T ^ J -2-(2-7 y /V)[l,2,4] h y Ti/ n[l,5-c] tf JJ 5: W-l-%flsi£'ymR-<fr* 

j> ^t^^)-n-(3- tr y k Mb-a-ife 126) 

H^!l7 7^IH*ft*ft*fflV\ NW/i'XfV^T'^Sr N-(2-y 

g^j^/kj; 15 f$j$£, U it&m 12 6 (318 mg, 0.816 mmol) & Sfefttfl <fc b 
Tlfc^41%T*#fc 0 

*H NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.46 (d, J=3.3 Hz, 1H), 7.93 
(brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.75 (d, J=7.9 Hz, 1H), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.73 (s, 2H), 3.51 (s, 3H), 3.18 (brs, 2H), 3.06 (brs, 2H). 

mmm 127 

5-t ?y-2-(2-7 y ^)[i,2,4] b y ry n[i,5-c]try ^ sr^-i-UA'tf ^m^-^f- 

7l^-N-(3- tr° y v^/l^ ^/l^)]T ^ K (fl^4* 12 7) 

B^ife^^/KOia^^JKJ; «9 SjS&iJI U 12 7 (312 mg, 0.465 mmol) 

M^i:UXI|Xf28%t#t„ 

*H NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.48 (d, J=4.6 Hz, 1H), 7.91 
(brs, 1H), 7.87 (d, J=1.6 Hz, 1H), 7.77 (d, J=7.7 Hz, 1H), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

mmm 128 

5-T 5 J -2-(%-7 y /l-)[l,2,4] h y TV n[l,5-c] ^^-7-*/^^K[K-(2-^ 
n a tr y S^-3--f/l^ ^/V)-N-7« ^VklT 5: K 12 8) 

7 7 1 mm^m^m\f\ n-tw/w^U'^t 5 N-y 

^ a n t°y v^-3-^y ^T 5: i^ftfcTKJ&SrfTofc,, #k*Wt&£*»£ 
^ ^ / 9 U fc^fe 1 2 8 (159 mg, 0.416 

mmol) & 6£J£ff| £ LTH« 20%T*#fCo 

iH NMR (8 ppm, DMSO-de, 80°C): 8.34 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 

Hz, 1H), 7.84 (brs, 1H), 7.46 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.01 (brs, 1H), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.74 (s, 2H), 3.00 (s, 3H). 

mmm 129 

5-7^ /-2-(2-^ U /P-)[l,2,4] h JJT'/o [l,5-c] tf V 5 &f-7-*A'tf >^[N-^ 
/l^-N-(2-^ n n fc° y S?^-3->f ?vk)]T ^ K Ub&fa 12 9) 

^ o a tr y i?>-3-"{ zf-jvr % > / \clXx.TRJt>&ftotc 0 #bfr7MS£f&&£- 
* * / — /Ufc BWt^^oa^lWSEJ: t> U 1 2 9 (250 mg, 0.636 

mmol) ^f^iatl|Z$30%T'#f; o 

iH NMR (Sppm, DMSO-de, 80°C): 8.33 (brs, 1H), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.83 (brs, 1H), 7.44 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0 Hz, 3H). 

mmm 130 

5-T ^ /-2-(2-!7 y /^)[l,2,4] b y T^n[l,5-c]fc°y ^ v?^-7-^^^V^[N-^ 

/i-N-(6-y f^t° y i?^-3-j f-Ad\r % K {\Y&m 13 0) 

H»ij7 7 £P$I&;^3:/BV\ N-7t^xfi/yi;7$y^ N-(6-^ ^ 

SrgBK^A' J; 5 U 1 3 0 (65 mg, 0.178 mmol) % £ 

UTJlX^ 28%-C#fc 0 

*H NMR (Sppm, DMSO-de, 80°C): 8.41 (brs, 1H), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, 1H), 7.64 (dd, J=8.1 Hz, 2.0 Hz, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.19 (d, J=3.5 
Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 

mmm 131 

5-t ^ /-2-(2-^ y /v)[i,2,4] h y ryp[i,5-c]fc: o y ^ ^y-7-*;^yi[N^f 

/k-N-(6-y b=3r^t°y $?y-H;^f/u)]7 5 K (<ffcl^9 1 3 1) 

^^/-/l^i:@^^^/KC>^^J;t)ff^L. 4k&mi 3 1 (216 mg, 
0.560 mmol) £r &fei£f!Ir £ Lt^ 25%T'#fc 0 

*H NMR (8 ppm, DMSO-de, 80^): 8.13 (brs, 1H), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, 1H), 7.71 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 0.7 Hz, 1H), 
7.07 (s, 1H), 6.79 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 
MMM 13 2 

5-t 5: y-2-(2-^ y/k)[i,2,4] b y r^o[i,5- c ]t o y ^ i?i/-7-% /^^m^-^?- 
/i^-N-(6-y b^^t°y ^y-H/Mf^)]7 5 K (fc&mi 3 2) 

H«!|7 7 kmffits:Jjfe&m\t\ N-Tt^/V^ui/itT N-^/l^-6- 
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ttim^'f-A'X. V) l¥5&ift U fb-a-^J 1 3 2 (247 mg, 0.627 mmol) ^fifeM t 
LTJDi^ 35%~e#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, 1H), 7.72 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
7.05 (s, 1H), 6.78 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.9 Hz, 1H), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 

mmm 133 

5-T% /-2<2-7 V ^)[1,2,4] h V TV p [1,5-c] fc° V 5 ^>^-7-^/U^^m[N<2- fc° 
y ^)-N-(2,2,2- h y Z7;V$-u^;V)\T ^ K tffc^ 13 3) 

mmm 1 1 1 mm^m^^\ n-t±^-/u^u^^t ^ n-(2- t° y v 

A^5vi^)-2,2,2- h V 7/^Dxf;kT^ VKlf^TKJSSrfTo fc 0 #£>*WMlife 
^^^drf-^ig^^^O^^j; 19 U i 31 (201 mg, 

0.475 mmol) I: t ttW 22%T*f fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.50 (d, J=3.5 Hz, 1H), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, 1H), 7.68-7.78 (m, 1H), 7.23-7.35 (m, 2H), 7.17 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.68 (dd, J=3.3 Hz, 0.9 Hz, 1H), 4.90 (s, 2H), 4.36 (brs, 2H). 

mmm 134 

5-T 3; / -2-(2-^ y /^)[l,2,4] h V TVu [1,5-c] t° V * ^-7-#/l^>«N-^ ^ 
/^-N-te-^/Ufc'y v?>--3->fVl^^vk)]T5: K (^#J 1 3 4) 

* / -/i-k&m^^tDM&mmx v n^M* u 134 (226 mg , 0.632 

mmol) £r 6 felgdli t LTUX^ 40%-C#fc„ 

iH NMR (8 ppm, DMSO-de, 80°C): 8.34 (brs, 1H), 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, IH), 7.15-7.25 Cm, 2H), 7.06 (s, IH), 6.69 (brs, IH), 4.68 (s, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 

^StfiJ 13 5 

5-7^-2-(2-7y^)[l,2,4] h V TVn [l,5-c] if V S; v ? V-7-^7/^^^[N-(6-^ 
n n t° !J v^-3-f /l^ f-/u)--N-^ f-;V\T 5; K (^#> 13 5) 

MMm 7 7k I^I^^^-^^r^V^, N-7tf;uxf uy^T 3; i/£r N-p< ^-A--6- 
^ n n t-y s^-a-fA^ 3; ^\Z.ftz.XR]fc&fTo1t 0 #&*Lfc*&£y&|&& 

3 5 (296 mg, 0.779 

mmol) £ ^fe^al, £ LTH» 44%t?#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.39 (s, IH), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, IH), 7.82-7.90 (m, IH), 7.48 (d, J=7.0 Hz, IH), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, IH), 7.09 (s, IH), 6.69 (dd, J=3.5 Hz, 1.8 Hz, IH), 4.66 (s, 2H), 2.94 (s, 
3H). 

13 6 

5-T 5 / -2-(2-7 y /W)[l,2,4] h y Ti/ n[l,5-c]t° y 3; v ? V-7-^/^>'^{N-[(6-^ 
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n n) fc° D i?l/-3"( ^]-N-xf/v}7 5 K 13 6) 

MMM7 7i^^ffiV\ N-Tir^y^^-v^^T^ ^S: 
^ n n fc>y ^>--3-f /l-y 3vWT ^ ^fcftfcTKJ&Srfrofc. nbfhtzM.^^ 

^^tmm^/wm&mmxvft&Mi^ i\&m± 3 6 (349 m g , 0.870 

mmol) & £ L- "OK* 47%Tf#fc 0 

*H NMR (8 ppm, DMSOde, 80°C): 8.40 (s, 1H), 7.93 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.47 (d, J=8.1 Hz, 1H), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.08 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 

mmm 137 

-2-(2-7 3J /W)[l,2,4] b V TV n[l,5-c] t°y 5: ^-7-# A-tfci^[N-(2-y 
h^v-t°y v?^-3-f/^^)-N-p<^/V]T^ K Offcl^>l 3 7) 

2l»!l7 7 ^I^^^^fflV\ N-Ttf^xfwy^T^yS: N-p<^/l-2- 
y fdrv'tfy v?V-3-f/^^T5^^x.T^Sr=fTo^ 0 #bttfcft^^i 
^^^I^^/w^^ii&J; t) S^ H % U \\&m 1 3 7 (350 mg, 0.926 
mmol) £r & £JSifl £ LT W 49%-C#fc 0 

iH NMR (8 ppm, DMSOde, 80t}): 8.09 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.00 (dd, J=7.2 Hz, 3.9 Hz, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 

mmm 13 8 

5-T 5: y -2-(2-^ y /k)[l,2,4] h y 75/ n[l,5-c] ^:/-7-;*7/M?>«N-y 
/l-N-[2-(3-t: 0 y ^)^^U]}T K {\\&m 13 8) 

-2-(3-t° y ^;v)^;vt ^ ^fcttjLXfcfc&nitLo nhfitiU^^^ * / 
wki^x^/KDji^ii 19 #*£,§f, Ufl^ft 1 3 8 (100 mg, 0.220 mmol) 
teteteMiMik lti|Jl$ l8%T-#fc„ 

iH NMR (8 ppm, DMSO-cU, 80^): 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
1H), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 
HJifeM 13 9 

5-t s: y -2-(2-^ y /i^)[i,2,4] f y n[i,5- c ] t 9 y 5: ^-7-#A-#^{N-y ^ 

/W-N-[2-(4-t°y ^)ai^]}T5 K (ffr£«H 3 9) 

-2-(4-t° y ^^)xf;ur ^ ^^^TR^^fTofc nbtifrm.tk&m%* * / 
—/utmm^^fD^mm^ v u^-a^ 139 (100 mg , 0.268 mmoi) 

iH NMR (8 ppm, DMSOds, 24°C): 8.53 (brs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 

1.2H), 8.19 (brs, 2H), 7.95 (d, J=1.8 Hz, 1H), 7.74 (d, J=7.0 Hz, 1H), 7.49 (d, 

J=7.0 Hz, 1H), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 

1H), 6.63 (s, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H), 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88-3.03 (m, 2H). 

n»<i 140 

5-T 5: /-2-(2-7 V /k)[l,2,4l h P 7^7 n[i,5-c] try 5: $?^-7--f JJ / =<5r 

^liL> tt&mi 4 0 (165 mg, 0.781 mmol) &mM&ti£Mik LTIiX^64% 

X%tl 0 

m NMR (6 ppm, DMSO-de, 24°C): 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
1H), 7.21 (d, J=3.4 Hz, 0.8 Hz, 1H), 7.05 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 3.40-3.70 Cm, 8H). 

mmm 141 

5-t s: /-2-(2-7 y /i^)[i,2,4] b y ryn[i,5-c]t°y 5; ^^-7-^^=03-2,6-^^ f- 

ju^r/ufc V l/-4-J;V=fr V 1/ Uk&yo 14 1) 
MMffil 7 7 kmmttm&m^ N-7t^xfvyv?7^^ cis-2,6-vM 

A'<Dmt£&1RL2:*)m£&V. it^l 4 1 (226 mg, 0.781 mmol) &$m&MMi 
t LTJfcsfs 64%-C#fc 0 

*H NMR (8 ppm, DMSO-de, 24°C): 8.17 (brs, 1H), 7.94 (brs, 1H), 7.21 (d, J=3.4 
Hz, 1H), 7.02 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.35 (d, J=12.4 Hz, 1H), 
3.69 (d, J=12.4 Hz, 1H), 3.40-3.60 (m, 2H), 2.65-2.79 (m, 1H), 2.40-2.50 (m, 
1H), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 

mmm 142 

5-t^ y-2-(2-7 y /i^)[i,2,4] h y ryn[i,5-c]tf y 5 ^^--f/t^tf^y sv=-$r 

«t^*14 2) 

ffjfelU 1 4 2 (144 mg, 0.459 mmol) &&&&M>k VX^45%X 

#fc 0 

iH NMR (8 ppm, DMSO-de, 100°C): 7.84 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, 1H), 6.95 Cs, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 
1H), 3.46 (brs, 4H), 1.45-1.70 Cm, 6H). 
MMM 14 3 

5-T ^ S-2-(2-7 y /l-)[l,2,4] b V T *S n [1,5-c] t 9 V 5 v?^-7-f/^=4-^ f/Wt'^ 

9i?S=trbi' (Ik&Wi 4 3) 

^ «fc <9 ff^tPe U <ft-£^ 1 4 3 (199 mg, 0.842 mmol) SrSfc£t&3|gi& £ 
$5 69%t?#fc 0 
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m NMR (8 ppm, DMSO-de, lOOt:): 7.85 (d, J=1.7 Hz, 1H), 7.84 (brs, 2H), 

7.16 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.00 (brs, 
4H), 2.90 (brs, 1H), 1.58-1.73 (m, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

14 4 

5-T^/-2-(2-^y/U)[l,2,4] MJT)/p[l,5-c]t°y %*?w(A>=4r* h^v-fc" 

^y^y=<jrhv (ft^i4 4) 

7 i:|^^^^V\N-r-fe:^/^^V^v J T$:^^4-^ h^ffcT 

&£#g£ J: 5 H^iH U fl^lfc 1 4 4 (68 mg, 0.208 mmol) * t UT 
l&m 26%t?#fc 0 

iH NMR (8 ppm, DMSO-de, 25°C): 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
1H), 7.21 (dd, J=3.3 Hz, 0.7 Hz, 1H), 7.01 (s, 1H), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
1H); 3.85-3.96 (m, 1H), 3.40-3.58 Cm, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 

mmm 145 

5-T $ 7 -2-(2-^ y 7V)[1,2,4] MJT/n [l,5-c] t° V ^ *?^-7-4jU=&-* f^t'-< 
P^=^hy (ft^ftU 5) 

mmz v u 145 (149 mg, 0.573 mmoi) t ltir 

m 47%-C#fc 0 

m NMR (8 ppm, DMSO-de, 100^): 7.85 (d, J=1.8 Hz, 1H), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 3.80 (brs, 
2H), 2.90 (brs, 1H), 2.65 (brs, 1H), 1.56-1.70 (m, 2H), 1.38-1.55 (m, 1H), 
1.10-1.28 (m, 1H), 0.85 (s, 3H). 

H«J 146 ' 

5-T 5 / -2-(2-7 y /V)[l,2,4] b y T y n [l,5-c] if V $ 5? V-7-f /W=^t Kn 

-1,4-^iH? t* =/i~jr h ^ ({b-a-fe 14 6) 
HJfe^iJ 77i PMiSft;frjfe«T/Bv\ N-Tir^vi^^^T 5: v&tf^^r/wfr y 

1 4 6 (148 mg, 1.18 mmol) & & £: LTifc^ 97%"e#fc 0 

iH NMR (8 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.79 (brs, 
2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, IH), 7.00 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

mMm 147 

5-T 5 J -2-(2-7 y /k)[l,2,4] M)r/o [l,5-c] fcf U ^ *J V-7-f /l^=2-(3- fc° y 

t°-<y tv=*- h ^ • i tmfeift 147) 
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fk^tJ 1 4 7 (230 mg, 0.588 mmol) t LTItX^ 47%Tl#fc 0 

iH NMR (8 ppm, DMSO-ds, 80°C): 8.71 (brs, 1H), 8.18 (d, J=6.7 Hz, 1H), 7.88 

(brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.77 (brs, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.11 (s, 

1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.30 (brs, 2H), 2.80 (brs, 1H), 1.34-1.75 

(m, 6H). 

HJfcM 14 8 

5-T^ y-2-(2-7y7l^)[l,2,4] MJT^D[l,5-c]fc°y ^ ^^-7-T/l-=b: 0 n y i^=^= 
Jrb^ (fc&Vai 4 8) 

7 7 £|i^&;fr?££r/8V\ N-T-tr^Ao^l/^T ^ ^SrfcTn y 

SMtir U te<3^ 1 4 8 (90 mg, 0.296 mmol) Sr £ LTlW 29%-C# 

fee 

iH NMR (8 ppm, DMSO-ds, 100*0: 7.85 (dd, J=1.7 Hz, 0.9 Hz, IH), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, IH), 7.12 (s, IH), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 
14 9 

(2R)-(2-^ h =¥v^ ^vk) fcfet JJ i^=/i,=5-T ^ 7 -2-(2-^ V ^)-7-[l,2,4] bVT>? 
n [1,5-c] y ^ v ? ^-7--T 7V=<Jr h ^ (fc&jh 14 9) 

S*a^/l/©»&$£ifc«k 19 f$£A U fa-^ 1 4 9 (148 mg, 0.769 mmol) £ fcfe 

£ LTItK^ 63%T*#fc Q 
iH NMR (8 ppm, DMSOde, 100°C): 7.85 (dd, J=1.7 Hz, 0.8 Hz, IH), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, IH), 7.09 <s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
IH), 4.35 (brs, IH), 3.57 (brs, IH), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 

mMm 150 

5-T^y-2-(2-^y/^)[l,2,4] b yT^n [1,5-c] t°y 5i?y-7-fM4-t Fn.^^ 
-4-7 * y v?/ =^ h V 15 0) 

^WJ7 7 ^^^^MV^.N-T-ir^/^^lx^^r 5; ^£4- 1 Ka^-v/ 
-4- 7 ~;v t°-< y v> >- ^^^LTH^^fTo fc„ # b £ 2- 7° o - 

/^li^^l^^^U «9 ff^ffl U 1 5 0 (173 mg, 0.427 mmol) 

iH NMR (8 ppm, DMSO-d$, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, IH), 7.18 (d, J=3.3 Hz, IH), 7.06 (s, IH), 
6.69 (brs, IH), 4.39 (brs, IH), 3.15-3.87 (m, 4H), 1.85-2.10 (m, 2H), 1.52-1.85 
(m, 2H). 
HJfcM 15 1 
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5-T ^ J -2-(2-:7 V /^)[l,2,4l b V T V n [l,5-c] t°y^ S^-7--f /i^=cis-^^ fc Kb 
-f y 3V JJ A*=tr h ^ tfb<£4& 15 1) 

mmm 1 1 1 mw£jj&&m^\ n-tw/uo^ v^t ^ ds-7*# t k 

tflU 5 1 (239 mg, 0.653 mmol) %&&£Mib LTI|X^ 51%-e#fc„ 

iH NMR (8 ppm, DMSO-de, 28 t C): 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
1H), 3.90-4.15 (m, 1H), 3.40-3.60 (m, 1H), 3.00-3.25 (m, 2H), 1.10-1.95 (m, 
12H). 

mmm 152 

5-T 5: / -2-(2-y y /^)[l,2,4] MJ Ty P [1,5-c] fc° y 5 S^-7--f ^=trans--r# fc 
KBYV^P/^hy (fls^»15 2) 
IHJSM 7 7t l^il&^fe&ffiVX N-T-fe^/^^-W^T 5: trans-7*# fc 

kp^ y^y y ^tt&TEos&tT ofc %bfitd&&mii*%m*- s f-fr& r> n 

^bbU 1 5 2 (194 mg, 0.533 mmol) SrBfejgifti: UTJ|X^42%t?# 

fc. 

iH NMR (8 ppm, DMSO-de, 25^C): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
1H), 7.19 (dd, J=3.5 Hz, 0.7 Hz, 1H), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 

mmm 153 

5-T ^ / -2-(2-^ 1) /W)[l,2,4] h y T y n [l,5-c] fc° V 5 ^V-7-f ^=3,5-^y f-As 

fc o ^y^y=^h^ (f»i5 3) 

mmm 7 7 1 muttfe&m^ n-t^^-a-^u^^t ^ 3,5- >»y 

fcv<y v 5 ^ \z.{\ x. £fT o fc„ #e>tbfefe^«fSrftife^^/v«t 9 f$i£A U 
fls£* 15 3 (114 mg, 0.305 mmol) Sr i: bTlR# 25%-e#fc„ 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, 1H), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, 1H), 4.41 (brs, 2H), 3.65 (brs, 2H), 
2.26 (brs, 2H), 1.60 (brs, 2H), 0.85 (brs, 6H). 

mmm 154 

5-T ^ y -2-(2-^ V /k)[l,2,4] b !J Tyn [1,5-c] t° V ^ Vy-l-J jV=^;V\i Kb T 
if fc-^=^r h ^ (ft^ift 15 4) 
HJfeM 77i: I^^^^V\ N-T-fe:^/^^ l^S^T ^ i'Sr^lM 

9 U fb^ 1 5 4 (227 mg, 0.699 mmol) £ £ LTlfc 

* 55%1?#fCo 

*H NMR (8 ppm, DMSO-de, 25 C C): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 

(d, J=3.3 Hz, 1H), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 1H), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 
MMM 15 5 

[5-T ^ y -2-<2-7 y /k)[l,2,4] bUT^a [1,5-c] t° y ^ v^-7-f /l^]^/^=/l.-4- 

7*.~/u\i°-<y ^is-a-Jj h y (ik&ym 5 5) 

77i I^HI&;fr£fe&r;BV\ N-Tirfvi^^U'^T 5: 4-^T / -4- 

H-^p^b U> ifc y a'%) 1 5 5 (145 mg, 0.346 mmol) <lr i=3-fe$j!r 
{It UTl|X^27 0 /o^#fc 0 

iH NMR (8 ppm, DMSOde, 27°C): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
1H), 7.59 (d, J= 7.4 Hz, 1H), 7.47 (dd, J=7.4 Hz, 7.2 Hz, 1H), 7.39 (t, J=7.2 Hz, 
1H), 7.21 (dd, J=3.5 Hz, 0.7 Hz, 1H), 7.15 (3, 1H), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.63 4.72 (m, 1H), 3.92-4.02 (m, 1H), 3.26-3.39 (m, 1H), 3.01-3.14 (m, 
1H), 2.23-2.32 (m, 1H), 2.00-2.20 (m, 3H). 

mmm 156 

5-T^y-2-(2-^y/k)[i,2,4] hyr^o [1,5-c] t°y ^-7-^/^=4- 1 ko^ 

t°-<y ^/=^r J> ^ <&&m 15 6) 
iIM7 7 ^I^^^^^^VVN-T-fe^/^^l/^^T? 4-t Kp^> 

W- J'-U fc&ysl 5 6 (180 mg, 0.500 mmol) ^r^fe^i: LTJ|X^41% 

iH NMR (8 ppm, DMSOde, 80°C): 7.87 (dd, J=1.6 Hz, 0.8 Hz, 1H), 7.80 (brs, 
2H), 7.18 (dd, J=3.5 Hz, 0.8 Hz, IH), 6.96 <s, IH), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
IH), 4.51 (d, J=4.0 Hz, IH), 3.77 (m, 2H), 3.70 (brs, IH), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H), 1.31-1.49 (m, 2H). 
Hm^ll 15 7 

5-t =• y -2-(2-^ y /i^)[i,2,4] h y r y n [1,5-c] t° y s: s^-7-f ;v=i,a-^^ 

bTn [4,5]^ =/U=^ f ^ (>fb^ 15 7) 
7 tmm^m^m^. N-7tf;Vxfvy^T^^ 1,4-^drf- 
-8-Tif ^ ^^[4,5]^ ^^^T^SrfTofc #bttfcm^^)^y * / 

<9 Sl^tH U 1 5 7 (180 mg, 0.488 mmol) £ 

m NMR (8 ppm, DMSOde, 80*0): 7.88 (d, J=1.7 Hz, IH), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, IH), 7.03 (s, IH), 6.70 (dd, J=3.3 Hz, 1.7 Hz, IH), 
3.91 (brs, 4H), 3.55 (brs, 4H), 1.51-1.56 (m, 4H). 

HWJ 15 8 

5-T 5: / -2-(2-^ y /k)[l,2,4] h y 7/n[l,5-c]f y ^ ^>"7-^/U=4--<^^t 0 
!J^=^hy 5 8) 

MMM 7 7b mMteJjfe&m^, N-Tir^vl^^U-^T 5: >£r 4-<^^/Pt° 
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1 5 8 (137 mg, 0.342 mmol) £r £ LTJ&^ 28%T'#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (dd, J=1.8 Hz, 0.8 Hz, 1H), 7.85 (brs, 
2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, 1H), 7.12-7.21 (m, 3H), 
6.95 Cs, 1H), 6.68 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.34 (brs, 1H), 3.78 (brs, 1H), 
2.86 (brs, 1H), 2.56 (d, J=7.1 Hz, 1H), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 
1.09-1.28 (m, 2H). 

15 9 

5-T 5: J -2 (2-7 V /^)[1,2,4] h V Ti/n[l,5-c]br y 5; v^-7-f /l^=4-(2-fc Ko dp- 

v^^) y^y=^rfy tfb-fr* 159) 

fl^® 1 5 9 (152 mg, 0.427 mmol) & &&&& £ LTJfc* 35%T*#fc 0 
iH NMR (8 ppm, DMSOde, StfCY 7.87 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.18 
(d, J=3.4 Hz, IH), 6.96 (s, IH), 6.69 (dd, J=3.4 Hz, 1.7 Hz, IH), 4.38 (brs, IH), 
4.00-4.15 (m, 2H), 3.74 (brs, IH), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2H). 
Utttfty 16 0 

5-T ^ / -2-(2-^ V /^)[l,2,4] Ml7/n [l,5-c] fc°^ i?±"7-y( /V=4r bT*< U vV 
fc°^y i?S =tr h is Uk&® 16 0) 

J; t> U ffc^ 1 6 0 (173 mg, 0.439 mmol) & &&&& £ UTUR^ 3 6 % 

iH NMR (8 ppm, DMSO-de, 80°C): 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, IH), 6.97 
(s, IH), 6.69 (dd, J=3.5 Hz, 1.7 Hz, IH), 4.40 (brs, IH), 3.79 (brs, IH), 2.89 
(brs, 6H), 2.43 (brs, IH), 1.60-1.87 (m, IH), 1.13-1.58 (m, 9H). 
MMM 16 1 

[5-T ^ / -2-(2-7 P /k)[l,2,4j M)7^/n [1,5-c] \£ P 5: v^^-tf/I^-zkl t°-< V 
v?y-4-*;^yi7 5 K (fls-S^i 6 l) 

^ ^ 3 - t x% fc&Sfo 16 1 (213 mg, 0.598 mmol) £ fifejf&ifl i: 

UTIiX^ 49%T*#/t. 

iH NMR (8 ppm, DMSO-de, 80*0: 7.87 (brs, 3H), 7.17 (d, J=3.3 Hz, IH), 6.97 
(s, IH), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, IH), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 
MMffl 16 2 

5-t 5: y -2-(2-^ y /k)[i,2,4] h y 7/0 [1,5-c] t° y ^ v^-7-r /i^-o-^/w-4- 

t Kndrv-t^y v?y=^h^ (fljfrfci 6 2) 
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IBIa^Oft^iltJ: U U 16 2 (101 mg, 0.244 mmol) 

t LTUX^ 20%t?#fc o 
m NMR (8 ppm, DMSOde, 80*0: 7.87 (dd, J=1.7 Hz, 0.7 Hz, 1H), 7.86 (brs, 
2H), 7.20-7.32 Cm, 5H), 7.18 (dd, J=3.3 Hz, 0.7 Hz, 1H), 6.94 (s, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 Cs, 1H), 4.16 (brs, 1H), 3.52 (brs, 1H), 3.20 (brs, 
2H), 2.73 (s, 2H), 1.31-1.60 (m, 4H). 

mm 

6 9 10 mg 

30 mg 
15 mg 

tK U If =^7^3 —71^ 1. 5mg 

^ T TV l/W^r i/^J* 0. 5mg 

9mm 2 
mm 

fb-g^ 7 3 10 mg 

?LSr 30 mg 

15 mg 

3$? U If =/l//;>3 — /!✓ i. 5mg 

^•T^T y >-^^i/^ A o. 5mg 

7 6 10 mg 
?Uf 30 mg 
SftHBR 15 mg 
3j? y tf =/I^T/^=i — JV l. 5mg 
Xr7!)yiY^^!)A 0.5mg 

fb£^ 8 4 10 mg 

%M 30 mg 

m#t9&m 15 mg 

zf? y tf z=.)VTfV^i — jV l. 5mg 
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^rU^^^A 0.5mg 

mmm 5 
mm 

8 9 10 mg . 

?L3&S 30 mg 

mnwmffi 15 mg 

tK y If—ZlsT tVzz —/u 1. 5rag 

^fryy^^!>A 0. 5m g 

6 9 2 mg 
*H£S[?VX$ 200 mg 
ItSIPtV^fy 24 mg 

mmmyv-ty ^ 50 mg 

£ttffi^7k 1. 72 mL 

7 3 2 mg 

mm^^f *m 200 mg 

mm0M^^ 24 mg 

aitffl^y-fey^ 50 m g 

mtmmm* 1. 72 mL 

7 6 2 mg 

mmy^xm 200 m g 

mm§m^^> 24 rag 

^JH-^^y-fey^ - 50 mg 

mtrnMrn* 1. 72 mL 
mmm 9 

\\&% 8 4 2 mg 

ijta^-fXfa 200 mg 

mmm^sj-i/ 24 mg 
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mtm^V±V^ 50 mg 

&MfflM^7k 1. 72 mL 
Mfl 1 0 

MI 

fb^#? 8 9 2 mg 

mmy^xm 200 rag 

24 mg 

m&m?y±v^ 50 mg 

SEltffiSWTK 1. 72 mL 



^mm) <Dmm& frte^mzmmtemm h v ry* try ^ ^^^^ 
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i. 




NHQ 



(I) 



3)^/1^ A- 
6)-j«(A3) 



nd & 0—3 Olt^i U 

K^^i^Riab^nj— ^fdfi^^oTs 7f<*JRiH\ ^p<^ n flS^T/l^ 
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R 5a 
x 'na 

na tt 2~5 <E>S^%^ U 
jgfcv^ n T/i-^/K Sit U < ^gl^g^T/l^ / /K Sift 

t b < fi#«jfc©r git b < te^glor y — S 

b < tti^g&cD^J^fjfgfi^ git b < li^©T n 
tLtz.ft.ibJV* ;V%m?t1i\ * It n R 5 * & X X* a$ pgH- 5 

R"* *5«kt>* Ri* tfHffis-rsaBftDK-^i:— «fKuteoTSJftt> b< te^gl 

7) -^^(C3) 

R 15a R 15b 

ne, Ri5a *5 J; t5 R 1Bb f«*U-e*liiulB nd N R^* 33 «fc t>* Risb £ ^fg-cfc 9 . 
R w ti7k*]|H% fg^T/V^r/K ta^^n/^/K gltb<te;£g 

tt*ljft©7U^ lit L < tt^gto^f gm^S, Sltb 
< fi^g^CO 70^ /H£ f c !4i£iK7/l' =« ^ iXgmfgaT^^/l^^^i-) „ 

8) -^(E0 




nftt 0~3 4>ftft&% U 
ng fi 1—4 <£>g^&S U 

X™Y«CRi 8 -CH 2 (^/R»t±**J5C^ fc Kn^x ^n^y, ~ 
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C=CH SrsftU 

r 17 te*stn^ amt> l< fi^i^wtiT/w^K g*&t> b< «#g 



D!H% b< te^g&£>{&&T^=3r/K IML< \±$?W.Wk<Dm& 

TJVj] / /K g*&*> b < te^gm^Mfcv^ n T/l^/K g&t> b < 

c=c &m u 

R 19 ^tK*J©^s gmt>b<«^gm©IS^T^=ar/K g&1>b<te#a 

mt> b < «^tt©7 y -/K g^t> b < te^gj&^^^st^ts. 



nh N R 22 «. R22b^ R23a & £lj R23b ^^^itufE n(jU R 13a s 

tz.fi U V—W ^ CH=CH T*fc 5 h t R* 9 figm^ b < tt^I^OT U - 

10) -CH2NHR 4 - Kf, R 4a tegmt>b<te#g&(Df£$fcT/l^/K 

^ n T^=3r/K g&t> b < tt#gm©{gmT/^ / /K W&h b < it 

&wm<DT v — /k gmt> b < ^^gm^^wigm^^ gmt> b < 



W-R 



19 
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,5b 



-(CH 2 ) n b-C(R 8 *)CR 8b )(OR'0 (5£<K nb, R 6 *. R^^XX^W^fi^ 

HtflE nd, R 13a > R 13b *3 «fc R« & 3 ) *3 J: X* 

— NR 8a R 8b R«bjoJ;t)«R 8b {il^— tfcWiot, tK^M^. B& 

i^tar^* y /k ffi&t> b < termor y — /k Bifet b < 



11) -CEfeNR*^ (5£i£ N R«»*3j;tJ5 R*= te-^ti^fritftiB Ri 4 **5 £T>* Ri<"> £ 
-(CH2)nb-CCR 6a )CR 6b )(OR?) (5£<K nb, R 8 V R 6b *5«tU« R 7 VZ^fc^fh 
— NR 8a R 8b R 8b ^«tt>*R 8b f«tt^HUIB«bl^a-e^S) 
Q fi7Km^*fcf*3,4-^ h^^^v'/WSrSi-} T^$tLS[l,2,4]M^Ty' 
2. R 8 ^ 

1) {£RT^^vt> b< fit Kn^i/m»7/v^;K 

2) ii>'^P7^;K 

4) »m t> b < te^B^fg^T/I^ y /K 

5) ®^ t> b < ti&W&V TnjjV^ 



(5fc*K ncU RK\ Ri3\ R 14a *3J:Tj ? R 14b fi-?:^tbBii|B«klIia-efe^) > 



N- P 5b (B 1 ) 
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7)-^(C3) 

p15a p15b 



ne 




8)— Sg^OEO 



(E 1 ) 



— V— W— R 19 (F 1 ) 

x*hz>m#<Dffi,m i ib^©[i,2,4] h y ryn[i,5-c]t°y ^^^fi^*^:^ 

(St^K nb. RK R6b jScfctFR 7 fi^tL^ttBtf IB ^* cttF— NR 8a R 8b 

(5£4\ R 8b *sJ;tf R 8b f«tt^Sui5il^a-efe-5) t)5ifc£*L3 

4. R 8 ^-CH2NHR4a R4a^f2i!(^aT*&5) X*Wm&tifrTy — 
^X°$>Z>mi£<Dmm 1 IS® ©[1,2,4] h V Xyn[l,5-c]fc°!J ^ i^^fl^^fcf* 

5. 7!) ^^/i/X-foZm^ffim 3 Ifefcte 4 |E«4C»[1,2,4] MJ7^/ 

6. R 3 & - CH2NR*>R4c R4b J; R 4c fi^tL^tL^IB t^iT'feS), 
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